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PREFACE. 


Tra arrangement of The Amernan Ephemcris adopted in the volume for the 
vear 1882, and explained in the Appendix to that volume, has been continued 
without radical change to the present time. 

The additions then made comprise more complete data for eclipses of the sun, 
diagrams showing the confiyurations of the satellites of Jupiter, data respecting 
the disks of Mercury and Venus tor the reduction of meridian and photometric 
observations, and diagrams, with tables, for identitying any known satellites of 
other planets. The work is divided into three parts, as tollows: — 

Pan 1, Eptemeris for the Mertdtan ef Greemzich, gives the geocentric and heli- 
ocentric positions of the major planets, the Ephemeris of the Sun, and other 
tundamental astronomical data for equi-distant intervals of Greenwich mean time. 

Part Ul, Epicmerts for the Mertdian of Wa-lington, gives the ephemerides of 
the fixed star. sun, moon, and major planets for transit over the meridian of 
the ald Naval Observatory, Washington. The mean places of the fixed stars 
and the data tor their reduction are also included in this part The list of 
mean and apparent places of fixed stars was greatly enlarged in 1885 tor the 
convenience of fcld-astronomers. 

Part P11, Phcnosen.2, contains predictions of phenomena to be observed, with 
data tor their computation. Washington mean time of the old Naval Obwrva- 
tory is used in this part except in a few cases, notably that of eclipses, where 
Greenwih mean time was judged more convenient 

SIMON NEWCOMB, 
Professor U.S. Nuiy, Superintendent, 
Wastisetos, Marc4, 18594 
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CORRECTIONS, 


ee 


Ephemeris for 1894. 


Page. 
149, Sept. 27 and 28, subtract 1 day from the Moon's age. 


295 and 299, Magnitude of x7 Draconis, for 5.3 read 3.8 
297, Magnitude of Groombridge 4163, for 7.0 read 6.6 
414, Log 4x for x minute, for 9.4154 vead 1.1762 
416, Log Ay for : minute, for 9.4177 vead 1.3762 


417, Eclipse of Sept. 28. The numbers in the colamn Duration of Totality should be multiplied by ten, and 
from 165 5™ to 19% 10™ the width of the shadow-path should be increased in the same ratio. 


489, for Nov. r1r40° s6™ = read Nov. 124 o 56" 
Ephemeris for 1895. (First Edition only.) 

§, Jan. 1. Moon's Merid. Pass, for 4* 9.6" read 499 
280, Independent Star Nambers, jor 3*.07261 read 3°.07263 
295 and 299, Magnitude of x Draconis, for 5.3 read 3.8 
297, Magnitude of Groombridge 4163, /or 7.0 read 6.6 
4%4, Solar Eclipse of Sept. 3. Total eclipse begins 3¢ 165 67.4 read 34 175 64 
415, Solar Eclipse of Sept. 18. Eclipse begins in long. 167° 4'8W., read 164° 20'.1 E. 

Greatest Eclipse in long. 169° 139 E. read 140° 38'.9 E. 
Eclipee ends in long. 47° 42'.8 W. read 76° 17' 8 W. 
418, Solar Eclipse of Sept. 18. The values of » should be increased by 28° 35’ 


In the chart of this eclipee the diagram should be 28° 35’ farther to the west. 
419, Moon's last quarter Oct. 10 and first quarter Oct 24, subtract one minute from the given times. 
489, Insert Aug. 134 2° 9 greatest brilliancy. 
489, Insert October 25% 18°, 9 greatest brilliancy. 


489, Nov. 84 14" for é read d 

493. Longitude of Tokio, for — 16° 147 19°.85 read — 14° 27™ 10°.0 
. Sor — 31° 6™ 7°83 read — g* 18% 58.0 

493. Longitude of West Point, Sor — 4° 557 50°.55 read + 4" §5™ so’.5¢ 

go2, line 3, jor 0.2966 read 0.2877 

505, line 48, Omit the words ‘‘and a transit of Mercury.” 

516, line rs, for 4+ 4.707 read 4 14".707 

521, line 7, jor o”’.3x read o”’.28 

g2z, Sirius 1896.0 4a jor + 07.083 vead ++ 0%.092 

Ephemeris for 1896. (First Edition only.) 

295 and 299, Magnitude of y Draconis /or 53 read 3.8 

297, Magnitude of Groombridge 4163, for 7.0 read 6.6 

289-292, Top of column Log. :, strike out s 

417, Moon's Greatest Libration March, /vr 5* 24° r1® read A o* 128 

461, Satellite IT, for Dec. 28 read Dec. 29 

508, Line 4 from bottom, jer perpedicular read perpendicular 

gtr, Line 22 from top, * fer computor read compater 
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CHRONOLOGICAL ERAS AND CYCLES. 


CHRONOS Ol AL ERAS. 


THR VRAA shep, WHICH COMPRISES THE LATIRR PART OF THE mST AND TRE FIRCT PART OF THE saad 
VBAR OF THE INDEPENDPXCR OF THER UNITED CTATES OF AME) 4, CORRESPONDS TO— 


The vear 6610 of the Julian Persad; ; 

. 7405 7406 of the Byzantine era, the vear 7405 Commencing on September rst; 

e §657- 56,8 of the Jewish era, the year 5658 commencing on September 37th, 
of, More exactly, at sunset on September 26th; ° 

3650 since the foundation of Rome, according to Varro; 

° 2644 since the beginning of the era of Narowas.an, which has been assigned 
to Wednesday, the 26th of February of the 3 7th year of the Julan 
Period; corresponding, in the notation of chronoiogists, to the 747th; 
and, :n the notation of astronomers, to the 746th vear before the birth of 
Cunist; 

“ 2673 of the Olympia !.. or the fret year of the 640th Olympiad commencing 
in July, 28,7. 1f we hx the era of the Oivmprads at 775% vears before 
Curist, or near the beginning of July of the year 3938 of the Juian 


Penod;, 
os 2209 of the Grecian era, or the era of the Sri gvci ¢€; 
“ 3613 of the era of Dioci rtian; 


“ 2557 of the Japane-e era and to the 30th year of the period entitled “WMeip.” 
The year 1315 of the Mohammedan era, or the era of the Hegira, begine on th: and day 
of June, 1897 
The Grete day of January of the year 1857 38 the agai jcoth lay ssnce the commencement 
of the Julian Pernod. 


CHEONGCLOGE Ll CYCLES 
Dominical Letter . . ° ° Cc ' So'ar Cycle, ° . ° e 3 
F pact . . af Roman Indiction . . - 0 


Lanas Cyc.e of Groiden Number . = 197 | Juan besiod. ww lS 6630 
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SYMBOLS AND ABBREVIATIONS. 


SIGNS OF THE PLANETS, ETC, 


© The Sun. $ Mars. 

q The Moon. 2% Jupiter. 

¥ Mercury. » Saturn. 

9 Venus. — 6 Uranus. 

@® The Earth. ty Neptune. 
SIGNS OF THE ZODIAC. 

Sori xr  Arnies. | 7. wt Libra. 
pring 2. & Taurus. Autumn | 8. m Scorpius. 
Signs. oe Signs. . . 

3. WW Gemini. g- ff Sagittarius. 

"Summer { + I rancer | Winter 10. 3 aPricomnus. 
Signs. § 6 6©& eo. Sipns. Il. o& quarius, 
& 6 ™ Virgo. 8 12, % Pisces. . 


ASPECTS 


é Conjunction, or having the same Longitude or Right Ascension. 
oO Quadrature, or differing go° in Longitude or Right Ascension. 
& Opposition, or differing 180° in Longitude or Right Ascension. 


AABALSTLITIONS 


Q Ascending Node. | °  =Deprees. 

% Descending Node. ’ Minutes of Arc. 
N. North. | ’ Seconds of Arc. 
S . South. "Hours. 

E. East. u Minutes of Time. 
W. West * Seconds of Time. 
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JANUARY, 1897. 


L. 


AT GREENWICH APPARENT NOON. 


Day of the Week. 


Frid. 


SON. 


Mon. 
Tues. 
Wed. 


Thur. 
Frid. 
Sat. 


SON. 


Mon. 
Tues. 


Wed. 
Thur. 
Frid. 


Sat. 


SUN. 


Mon. 


Tues. 
Wed. 
Thur. 


Frid. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


Thur. 
Frid. 
Sat. 
SON. 


Mon. 


Dey of the Month, 


oO on) Onn p> Ww wb 


32 


Apperent 
Right Ascension. 


bh m 4 
18 49 36.44 
18 54 1.19 
18 58 25.56 


19 2 49-54 
19 7 13-07 
IQ Ir 36.14 


19 15 58.70 
19 20 20.73 
IQ 24 42.20 


19 29 3.09 
19 33 23.38 
19 37 43.02 


19 42 2.02 


19 46 20.35 
19 5° 37-99 


19 54 54-93 
19 59 11.16 
20 3 26.66 


20 7 41.43 


20 II 55-44 
20 16 8.72 


20 20 21.22 


20 24 32.96 
20 28 43.92 


20 32 54.11 
20 37 3-50 
20 41 12.10 


20 45 19.9! 
20 49 26.91 
20 §3 33.10 
20 57 38.47 


22 43.02 





THE SUN’S 
Diff. for Apperent 
8 Hour. Declination. 

8 e e ” 

11.038] 9.22 §7 52.4 
11.023 22 52 24.7 
11,007] 22 46 29.6 
10.990 2240 7.4 
10.9711 22 33 18.1 
10.9511 2226 2.1 
10.929] 22 18 19.6 
10.907] 22 10 10.8 
10.883 22 1 36.0 
10.858 2I §2 35-4 
10.832 23 43 9-4 
10.805] 22 33 18.1 
10.778 2I 23 1.9 
10.750] 21 12 21.2% 
10.721] 2% 1 35.9 
10.691 20 49 46.8 
10.661] 20 37 54.0 
10.630] 20 25 37.8 
10.600] 20 12 58.4 
10.569] 19 59 56.4 
10.5371 19 46 31.9 
10.50$f 19 32 45-3 
10.473, 19 18 36.9 
10.441 19 4 7-3 
10.408f 18 49 16.5 
10.375] 1834 5.1 
10.342 18 18 33.4 
10.309) 18 2 41.8 
10.275, 17 46 30.8 
10.241} 1730 0.6 
10.207) 17:13 11.8 
10.173 S.16 56 4.8 


Diff for 


+13.08 
14.22 


15-36 


+16.49 
17.63 
18.72 


+19.82 
20.92 
21.99 


+23.06 


24.32 
25.16 


+26.19 


27-21 
28.22 


+29.21 
30-19 
31.36 


$32.11 
33-05 
33-98 


+34.89 
35-79 
36.68 


+37-55 
38.41 
39-25 


+40.06 
40.86 
41.64 
42-42 


+43-16 





71.03 
70.98 
79.93 


70.88 
70.82 


70.76 


70.69 
70.62 


70-54 


70.46 
70.38 
70.30 


70.21 
70.12 


70.03 


69.94 
69.84 
69.74 


69.64 
69.54 
69.43 


69.32 
69.21 
69.10 


68.99 
68.88 
68.77 


68.66 
68.54 
68.43 
68.32 


_ 16 15.94] 68.20 
| Nora.—The meen time of semidiameter passing may be found by subtracting o .r9 from the sidereal time. 


13 52.47 


The sign -+- prefized to the hourly change of declination indicates that south declinaticns are decreasing. 


Diff. for 
3 hour. 


8 
3.378 
3.162 
3.146 


1.129 
1.312 


1.091 


1.070 
1.047 
1.023 


0.998 
0.973 
0.946 


0.918 
0.862 


0.832 
0.802 


0.772 


0.741 
0.710 


0.679 


0.647 
0.615 
0.583 


o.§50 
0.$17 
0.484 
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0.417 
0.383 
0.349 


0.335 
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2 33 31.5 35.84 
23 23° §$% 49617 
ato312 344 37 19 
23 § art a3 30 
20> 49 $88 e323 20 
Br TF Soy ys 
a> 25 434 31.35 
20 13° 44 F280 
ao uU 27 3808 
4940 3955 3307 
' 
39 32 $23 934-88 
ty 15 443 0 5978 
iy ¢ 84gu x h 
88 49 245) 957 45 
tH 34 844 y" 95 
15 35 424 yn32 
18 26 7 caring 
7 amg Vi a NS 
27 Jour Gt hry 
ry 13 «238.6 42 4 
°F Cf fg yo gt te 





Os. fos 
s Mews 


e 
3.3768 
3.2653 
8.847 


3.890 
.308 


8.001 


t.aha 
8.04 
8.03 | 


O97) 
O97 3 
0.946 


0918 
o &.)9 
oO S23 


O44 
© 3 
o778 


oO 748 
oO7ta 
oor) 


0.647 
0.614 
@ §"4 


a 4 
oq? 
@ 4%, 


Oa st 
GO 4t7 
@ 5"4 
O 9» 


ty 
&y 
wy 


1y 
By 
ty 


ty) 
2> 
20 


20 
2? 
2) 


20 
Zz)? 


Px) 


20 
2° 
Pi) 
2) 


20) 


25 
28 


32 
30 
49 


44 


4" t 


§2 


56 
re) 
4 


8 
12 
36 


Pm) 


24 
2%“ 


32 
V8 
30 
43 


4” 


205 
gs Or 
55-37 
$t 73 


4™ 28 


Orn€ tor i Hoar 
op Tang 
(Tarteo bly 


JANUARY, 1897. 


AT GREENWICH MEAN NOON. 






a] i 
a > 
: : 
>| 
a Q r 4! 
I 1] 28: 24 29.2 17.0 
2 2] 282 25 40.2 27.8 
3 3 | 283 26 51.4 38.8 
4| 4] 284 28 2.5] 27 49.7 
5 § | 285 29 13.4 0.4 
6 6] 286 30 24.0 10.8 
7 7 | 287 31 34.2 20.8 
8 8 | 288 32 43.9 30.4 
9| 9] 289 33 53-1 39-4 
1.7 47.8 
9-7 55-6 
17.0 2.8 
23.6 9.2 
29.4 14.8 
34-5 19.7 
38.9 23.9 
42.7 27.6 
45-7 30-4 
48.1 | 44 32.6 
49-9 34-3 
51.1 35-3 
51.8 35.8 
51.8 35-6 
51.4 35-1 
50.3 33-8 
48.7 32.1 
46.4 29.6 
43-4 26.4 
39-7 22.6 
35-2 17.9 
29.7 12.3 
23-3 | 57 5-7 


equincz of January ofa 


THE SUN’S 


Diff, for 
t Hour. 


152.96 
152.96 
252.96 


152.96 
152-95 
152.93 


152.92 
152.89 
1§2.87 


152.85 
152.82 
152.79 


1§2.76 
152.73 
1§2.70 


152.67 
152.64 
152.61 


152.58 
152.56 
152.54 


352.51 
152.49 
152.46 


152.44 
1§2.42 


1§2.39 


1§2. 36 
1§2.33 
1§2.29 
1§2.25 





LATITUDE. 


— 0.64 


0.57 
0.46 


— 0.35 
0.23 
— 0.10 


+ 0.03 
0.15 
0.25 


+ 9.34 
0.38 
0.41 


+ 0.41 
0.38 
0.31 


-+- 0.22 
+ O.11 


= 0.01 


— 0.14 
0.28 
0.41 


— 0.53 
0.62 
0.70 


— 0.74 
0.76 


0.74 


— 0.70 
0.63 
0.54 
0.43 


3§2.23 — 0.30 


Logarithm 
of the 
Radius Vector 
of the 


9.9926767 
9.9926793 
9.99268 37 


9.9926897 
9.9926973 
9.9927067 


9.9927179 
9.9927 308 
9.9927456 


9-9927625 
9:9927816 
9:9928030 


9.9928268 
9-9928531 
9.99288 1g 


9-9929135 
9.9929478 
9-9929849 


9-9930248 
9-99 30673 
9-9931126 


9.9931604 
9-9932107 
9.9932635 


9-9933183 
9-9933753 
9-9934343 


9-9934950 
9-9935573 
9-99360212 
9.99 30866 


9-9937533 
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6 JANUARY, 1897. V. 


GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION, 







iff. f ar Diff. for Right iff. f . 
Hour. Ascenaion. aiante Declination. 1 Minute. Hour. Ascension. 1 Minute. Declination 1 Minute. 
FRIDAY x. SUNDAY 3. 
bh m $s 8 { x. * ° ° h m 8 s . 7 * ” 
O| 17 6 53.20 | s.70r3 |S.27 17 1.2 1.557 | O]| 19 13 37.53 | 2.5282 |S.24 54 30.6 | 7.242 
1117 9 35.29 | 2.7016 | 27 18 28.8 1.362] I | 19 16 8.4 | a.srtzz | 24 47 17.5 7-294 
2} 17 12 17.39 | 2.7017 | 27 19 44.7 1.167 | 2 | 19 18 38.86 | 2.50399 | 24 39 55.3 7-444 
3 117 14 59.49 | 2.7016 | 27 20 48.9 0.972 | 3 | 19 2x 8.88 | 2.4967 | 24 32 24.2 7.592 
4) 17 17 41.58 | 2.70ra | 27 21 41.4 07771 41] 19 23 38.46 | 2.4893 | 24 24 44.2 7.739 
5 | 17 20 23.64 | 2.7007 | 27 22 22.1 058 | § | 19 26 7.59 | 2.4838 | 24 16 55.5 7.883 
-6 | 17.23 §.67 | 2.7001 | 27 22 §%.2 0.386 § 6} 19 28 36.28 | 2.4744 | 24 8 58.2 8.027 
7 | 17 25 47-65 | 2.6992 | 27 23 8.4 |-a1r9r] 7 | 19 3% 4.52 | 2.468 | 24 O 52.3 8. 168 
8 | 17 28 29.57 | 2.6982 | 27 23 14.0 | 40.009 | 8 | 19 33 32.30] 2.4592 | 23 §2 38.0 8.308 
9 | 17 31 11.43 | 2.6970] 27 23 7.8 | 0.200] 9 | 19 35 59-63 | s-4517 | 23 44 15.3 | 8.447 
10 | 37 33 53-21 | 2.6955 | 27 22 50.0] 0.99 [| 10 | 19 38 26.50 | 2.4439 | 23 35 44-4 8.583 
Ir | 17 36 34.89 | 2.69388 | 27 22 20.5 0.988 | Ir | 19 40 52.90 | 2.4361 | 23 27 5.4 8.717 
12 | 17 39 16.47 | 2.6921 | 27 21 39.4 0.762 | 12 bIQ 43 18.83 | 2.4283 | 23 18 18.4 8.849 
13 | 17 41 57.94 | 2.6901 | 27 20 46.7 0.975 1 13 | I9 45 44.29 | 8.4205 | 23 Q 23.5 8.980 
14] 17 44 39.28 | 2.68768 | 27 19 42.4 1.168 | 14 | 19 48 9.29] 8.4127 | 23 © 20.8 | 9.109 
15 | 17 47 20.48 | 2.6854 | 27 18 26.5 1.361 | 15 | 19 §0 33.82 | 2.4099 | 22 §I 10.4 9.237 
16} 17 50 1.53 | 2.6828 | 27 16 §9.1 1.553 1 16 | 19 52 §7.88 | 2.3970 | 22 41g62-4 9» 962 
17 | 17 52 42.42 | 2.6802 | 27 15 20.3 1.748 1 17 | 19 §5 21.46 | 2.9890 | 22 32 26.9 9.486 
18 | 17 55 23-1§ | 2.6773 | 27 13 30.0 1.933 | 18 | 19 57 44.56 | #3810 | 22 22 54.2 9.607 
19 | 17 58 3-70 | 2.6742 | 27 x1 28.3 2.123 | 19 | 20 O 7.18] 8.3731 | 22 13 14.0] g.787 
20 | 18 © 44.05 | 2.678 | 27 9Q 15.2 2.312 | 20 | 20 2 29.33 | 2.3652 | 22 3 26.8 9.646 
ar} 318 3 24.20 | 2.667%) 27 6 50.9 8.499 | 21 | 20 4 51.00 | 2.3572 | 21 §3 32.5] 9.968 
22/38 6 4.14] 2.667 | 27 4 15.3 2.67 | 22 | 20 7 12.19 | 2.3492 | 22 43 31.3] 10.077 
23 118 8 43.85 | 2.6399 |S.27 x 28.4 | 2.8% 1 23 | 20 9g 32.90 | 8.3411 |S.21 33 23.3 | 10.189 
SATURDAY 2. MONDAY 4. 
o | 18 rz 23.33 | 2.6560 |S.26 58 30.4] 3.099 | © | 20 rx 53.12 | 2.3390 [S.21 23 8.6 | 20.90: 
r| 18 14 2.57 | 2.6538 | 26 55 21.3] s.24 | | 20 14 12.86 | e.s251 | 21 12 47.2 | 10.410 
2] 18 16 41.55 | 2.6475 | 26 52 1.1 3.427 | 2 | 20 16 32.13 | 2.9172 | 21 2 19.4} 10.537 
3 | 18 19 20.27 | 2.643: | 26 48 30.0 3.609 | 3 | 20 18 50.92 | 2.3092 | 20 51 45.2 | 10.603 
4 | 18 21 §8.72 | 2.638% | 26 44 48.0 8-791 | 4 | 20 21 9.23 | 2.3012 | 20 41 4.7 | 10.727 
§ | 18 24 36.89 | 2.6337 | 26 40 §5.1 3-972 | 5 | 20 23 27.06 | 2.2932 | 20 30 18.0 | 10.838 
6 | 18 27 14.76 | 2.6087 | 26 36 51.4 4-131 | 6 | 20 25 44.41 | 2.2852 | 20 I9 25.3 | 10.928 
7 | 18 29 52.33 | 2.6237 | 26 32 37.0 33 | 7 | 20 28 «1.29 | 2.2773} 20 8 26.6 | 11.087 
"8 | 18 32 29.60 | 2.6185 | 26 28 12.0] 4.505 | 8 | 20 30 17.69 | 2.260 | 19 57 22.1 | sx.329 
9 | 18 35 6.55 | 2.6231 26 23 36.4 4-68: | 9 | 20 32 33-62 | 2.2616 19 46 11.8 | 13.038 
10 | 18 37 43.17 | 2.6076 | 26 18 50.3 6-855 | 10 | 20 34 49.08 | 2.2537 19 34 5§-9 | s2.322 
tr | 18 40 19.46 | 2.60200 | 26 13 53.8 g-027 | 1% | 20 37 4.07 | 2.2458 | 19 23 34.4 | 32.603 
12 | 18 42 §5.41 | 2.5960 26 8 47.0 5-199 | 12 | 20 39 18.58 | 2.2380 19 12 7.§ | 18.492 
13 | 18 45 31.01 | 2.9903 26 3 29.9 §.369 | 13 | 20 41 32.63 | 2.2303 19° O 35.3 | 12.98: 
14 | 18 48 6.25 | 2.983 | 25 58 2.7 $-537 1 14 20 43 46.22 | 2.2226 18 48 §7.8 | 13.667 
15 | 18 §0 41.13 | 2.5782 | 25 §2 25.4 5-705 | 15 , 20 45 59-34 | 2.219 | 18 37 15.2 | 2.758 
16 | 18 53 15.64 | 2.8719 | 25 46 38.1 s-872 1 16 , 20 48 12.00 | s.anza 18 25 27.6 | 12.835 
17 | 18 5§§ 49.76 3.5655 25 40 40.9 6.036 | 17 | 20 §0 24.20 2.1996 18 13 35.0 31.917 
; 18 | 18 58 23.50 | 2.899: 25 34 33.8 6.199 | 18 | 20 52 35.95 | 2.199 | 18 1 37.6 | 11.996 
| 19 19 0 56.85 2.$525 25 28 17.0 6.,40 | 19 20 §4 47.24 2. 1845 17 49 35-5 22.073 
20 | 19 3 29.80 | 2.5458 25 21 §0.6 6.«19 } 20 20 §6 §8.09 | 8.2771 17 37 28.8 | 12.1590 
| a1 | 19 6 2.35 | sss | 25 15 14.7 |] 607] 22 | 20 §9 8.49 | 2.2096 | 17 25 17.5 | tn,025 
22 | 19 8 34.49 | 2.53221 2§ 8 20.3 6.834 | 22 | ar 1 18.44 |] 2.1623 17 13 1.8 | 22.297 
| 23 E Ir 6.22 | 2.5253 25 1 34.6 6.9% 7 23. 3 27.95 | 2.3549 17 © 41.8 | 22.368 
24 19 13 37.53 | 2.5183 [S.24 §4 30.6 7.142 | 24 at § 37.03 | s.tar7 S.16 48 17.6 | r2.438 
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SATURDAY 9. 


m os ry ° 

9 4.76] 1.7987 IN. 5 

10 §2.50 | 1.7958 5 
IZ 40.26 | 3.7961 5 
14 28.04 | 1.7965 5 
16 15.84 | 1.798 6 
18 3.66 | 1.7978 6 
IQ 51.51 | 1.7978 6 
2I 39-40 | 1.798% 6 
23 27.32 1.7990 7 
25 15.28 | 1.7997 7 
27 3-29 | 1.8006 7 
28 51.35 | 1.8015 q 
30 39-47 | 1.800 7 
32 27.64 | 1.80% 8 
34 15.88 | 1.8046 8 
36 4.19 | 1.8058 8 
37 52-57 | 1.8070 8 
39 41.03 | 1.8083 9 
41 29.57 | 1.8097 9 
43 18.20 | 1.812 9 
45 6.91 | 3.8126 9 
46 55.71 | 1.8242 9 
$8 44.61 | 1.8199 | 10 
§0 33.62 | 1.8277 |N.ro 
SUNDAY 1o. 

52 22.73 | 1.819 |N.10 
§4 11.95 1.82t3 10 
§6 1.29 | 1.8asa 10 
§7 50.74 2.8252 Ir 
§9 40.3! 3.8272 1! 
I 30.01% | 1.8294 II 

3 19.84 | 1.8327 II 

§ 9.81 | 1.8339 12 

6 59.91 | 1.8362 12 

8 50.15 | 1.8386 12 

10 40.54 B.Sgrz 12 
IZ 31.08 | 5.8436 12 
14 21.77 | 1.862 | 13 
16 12.62 | 2.888 | 13 
18 3.63 |] 1.85316 | 13 
19 54.81 | 1.8544 13 
21 46.16 | 3.8572 13 
23 37-68 | 2.8602 14 
2§ 29.37 | 3%] Ig 
27 21.24 | 3.866: 14 
29 13.30 | 3.8692] 14 
3r 5.54 3.8723 14 
32 §7-97 s.4745 t§ 
34 §0.60 | 1.870 rf. 
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Declination. 
MONDAY 1z. 

8 8 e 0 o 
43-43 | 1.8822 IN.1§ 26 31.2 
36.46 | 1.8855 15 38 0.8 
29.69 | 1.8889 | 15 49 26.7 
23-33 ] 1.89% | 16 O 48.9 
16.78 | 1.8960} 1612 7.3 
10.65 | 1.8996 16 23 22.0 
4-73 | 1.9032 | 16 34 32.8 
59-03 | 1.9069 | 16 45 39.7 
53-56 | 2.9107 | 16 56 42.7 
48.32 | 2.9%6 | 137 7 41.8 
43-32 | 1.918% | 17 18 36.8 
38.53 | 1.9223 17 29 27.7 
33-98 | 1.9262 | I7 40 14.5 
29.67 | 1.9303 17 50 57.1 
25.61 | 1.9346 1 1 35.6 
21.80 | 1.9385 18 12 9.8 
18.23 | 1.9426 | 18 22 39.7 
14.91 | 1.9468 18 33 5.2 
11.85 | z.9521 18 43 26.3 
9.05 | 1.9554 18 53 43.0 
6.50 | 1.9397 19 3 55-2 
4.21 3.9642 19 14 2.7 
2.19 | 1.9686] 19 24 §.7 
0.44 | %.97390 IN.19 34 4.0 

TUESDAY 12. 

58.95 | 1.9774 |IN.19 43 57-7 
57-73 | %-9820 19 §3 46.7 
56.79 | 1.986 | 20 3 30.8 
§6.13 | 1.9912 | 20 13 10.0 
55-74 | 199598 | 20 22 44.3 
55-63 | 2.0005 20 32 13.7 
§5-80 {| 2.0052 | 20 4t 38.1 
56. 26 2.0100 20 §0 57-4 
§7.00 2.0147 21 oO 11.7 
68.03 | 2.01995 | 21% 9g 20.8 
59-34 | 2.023 | 21 18 24.6 
0.95 | 2.022 | 21 27 23.2 
2.85 | 2.0341 21 36 16.5 
§.04 | 2.090 | 21 45 4.4 
7-53 | 2089 | 21 53 46.9 
10.31 | 2.0488 | 22 2 23.9 
13.39 2.0538 22 10 55-4 
16.77 | 2.0558 22 19 21.3 
20.45 | 2.088 | 22 27 41.5 
24-43 | 2.0005 22 3§ §6.0 
28.71 | s.07399 | 22 44 4.8 
33-30 | 2.0790 |] 22 §2 7.8 
38.19 | s.a&o 23 0 5.0 
43-38 | 2.n&oo 23 7 §6.2 
48.57 | 2.009: .N.23 15 


40.4 1 
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23.339 
83.276 
33.222 
3I.147 
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10. 885 
10.814 
30.745 
10.676 
10. 606 
30. $34 
10. 461 
20. 388 
30. $55 
10.240 
10. 164 
10. 088 
20.012 

9-934 
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Right Dift.for| pe-tins Diff. for Diff. for eclina Diff. for 
“Te sa a Mic 
SUNDAY 17. TUESDAY 19. 

hm °s8 8 of. 8 ° hp s e eo 7 8 ° 
O| 6 51 0.19 | 8.5605 (N.25 52 33.5 | ° 52821 O] 8 41 40.56 | 2.2908 IN.18 59 5.3 | 12.606 
xr] 6 53 21.90 | 2a.96:2 | 25 47 12.1 s-4sx | I] 8 43 54.30 | 2.0273 | 18 47 24.5 | 11.736 | 
21 6 55 43-54] s-ss0] 25 43 41.8] 5.59] 2] 8 46 7.84] 2.0299 | 18 35 37.2 | 12.82 
3] 6 58 5.09 | a35% | 25 36 2.6] 5.797] 3] 8 48 21.17 |] eam | 18 23 43.5 | x2.968 , 
4] 7 © 26.55 | 2.398 | 25 30 14.6] 5.8%] 4] 8 50 34.29 | s.ax69 | 18 Ir 43.4 | 12.053 
5§| 7 2 47-91 | 2sssa | 25 24 17.8 | 602 § | 8 52 47.20 | 2.01% | 17 59 37-2 | 120157 
6] 7 § 9-17] s-ss% 1] 25 18 12.1 6.167 | 6 | 8 54 59.90 | 2.2099 | 17 47 24.6 | 12.260 
7| 7 7 30-32 | 2.3936 | 25 12 §7.7] 63:12] 7] 8 57 12.39 | 2.2065 |] 17 35 59 | 22.960 
8! 7 9g 51-36] s.se7 | 25 § 34.6] 6458} 8 | 8 59 24.68 | a.sosz | 17 22 41.2 | t2,462 | 
91 7 32 12.29 | 2378 | 24 §9 2.7] 6631 9] 9 x 36.76] 2.1997 | 17 10 10.6 | 12.559 
ro | 7 14 33-10 | ases7 | 24 §2 22.2 6.77 f 10 | Q 3 48.64] 2.2963 | 16 57 34.1 | 12.657 
Ir | 7 16 53.78 | 9.496 | 24 45 33-1 6.89 | 12 | g 6 0.32 | 2.1999 | 16 44 51.7 | 28.75 
12 | 7 19 14.33 | «86% | 24 38 35-4] 7-033 1 12] 9 8 11.79 | 2.2895 | 16 32 3.6 | 12.849 
13 | 7 22 34-75] 2.3992 | 24 31 29.1 7-176 1 13 | 9g 10 23.06 | 2.182] 16 19 9.8 | 12.943 
14 | 7 23 55-03 | 23968 | 24 24 14.31 7.317114 | 9 12 34.13 | 8.189 | 16 6 10.4 | 23.036 | 
1§ 7 26 15.37 | 2.3844 24 16 51.0 70455 § 15 Q 14 $5.01 2.1796 35 53 5-5 |] %3-327 
16] 7 28 35.16 | 2.3319 | 24 9 19.3] 7.598116] 9 16 55.69 | 2.1763 | 15 39 55.2] 13.817 
17 | 7 30 $5.00 | 2.3m | 24 I 39.2 77341171 9 19 6.17 | 2.179! 15 26 39.4] 13.307 
18 | 7 33 14.69 | 2.398 | 23 §3 50.7 | 7.87118 | g 22 16.45 | 2.1698 | 15 13 18.3 | 13.995 
19] 7 35 34-23 | s-sue | 23 45 53-9] S013 | 19 | 9 23 26.54 | 2.1667 | 14 59 52.0] 13.48: 
201 7 37 53-60] s.9215 | 23 37 48.9 8.1535 1 20 | 9g 25 36.45 | 2.36461 14 46 20.6 | 13.565 
az} 7 40 12.81 | 2.387 | 23 29 35.6 | 8290) 23] 9 27 46.17 | 2.1605 | 14 32 44.2 | 13.648 
22] 7 42 31.85 | s.s1599 | 23 21 14.7 8.426 § 22 | 9g 29 55.70 | 2.18739 | 14 19 2.8 | 19.732 
33 | 7 44 $0.72 | 2.333: IN.23 12 44.5 | 8560] 231 9 32 5.05 | 2-359 IN.rq 5 16.5 | 13.828 
MONDAY 38. WEDNESDAY 20. 
Ol| 7 47 9-42] s.s:00 IN.23 4 6.9 | 86%] Of 9 34 34.22 | «2523 [N.13 51 25.4 | 19.890 
I 7 49 27-95 | 2.9072 | 22 §5§ 21.3 8.8 f «| 9g 36 23.22 | 2.2483 13 37 29-5 | x3.970 
21 7 51 46.29 | 2.9093 | 22 46 27.6 8.96: | 2] 9g 38 32.02 | a.rgse | 13 23 29.0 | 34.067 
31 7 54 445 | 23028] 22 37 26.0 9-092 ff 3} 9 40 40.66 | s.r | 13° Q 23-9 | 14-222 | 
41 7 56 22.43 | 2.298: | 22 28 16.5 | 9.2231 4] 9 42 49.13] 2-1997 | 32 §5 14.3 | 14.197 
| 5} 7 58 40.22 | 2.290] 22 28 59.2 | 9.331 5 | 9 44 57-43 | 2-199 | 12 41 0.2 | 14.272 | 
6] 8 o 57.83 | 2.2919 | 22 9 34.2} 9.48: 7 6] 9 47 5.56 | 2.1362 | 12 26 41.8 | 24.542 | 
7| 8&8 3.35.25] 2.287 | 22 0 1.5/] 9.691 7] 9 49 13-53 | 22385 | 12 12 IQ. | 24.428 
| 8] 8 § 32.47 | 2.285%] 22% §0 21.1 | 9.7377 8] 9g 51 21.34 | 2-2088 | IX §7 52.3 | 14.68 | 
| g} 8 7 49.49 | s.sBax |] 21 40 33.1 9-563 1 9 | 9g §3 28.99 | 2.1060 | IZ 43 21.4 | 24.509 
10 | 8 10 6.32] 8.278] 21 30 37.6 | 9.987} 10] 9 §5 36.49 | s.xas7 | 2 28 46.4 | 14.636 
tr | 8 12 22.95 | 2.0755 | 23 20 34.7] 10110 f 11 | 9 57 43-84 | 2.2018 | Ir 14 7.5 | 14.680 
133] 8 14 39.38 | a.a7an | 22 10 24.4 | 10.233 1 12 | 9 59 §1.03 | 2.22387 | 10 59 24.8 | 14.748 | 
(33 | 8 16 §5.61 | 2.208 | 23 O 6.7 | 10.3967 13 | 10 1 58.08 | 2.116, | YO 44 38.3 | 24.806 
14 | 8 19 11.64 | 8.265 | 20 49 41.7 | w0477 114 | 10 @ 4.99 | 2.2142 | 10 29 48.1 | 14.867 _ 
15 | 8 2: 27.46 | 2.2600] 20 39 9.5. 1059915 | 10 6 11.77 | 2.2158 | YO 24 54.3 | 14.9865 
| 16 | 8 23 43.08 | 2.298 | 20 28 30.2 | 10.715 1 16 | 10 8 18.4% | 2.1096 9 59 §7-0 | 14.98 
17 | 8 25 58.49 | 22532 | 20 37 43.7 | 10.833 | 17 | 10 10 24.92 | 2.3073 9 44 56.2 | 15.093 
18 | 8 28 13.70] 2s.2sx7 | 20 6 §0.2 | 10.9390 | 18 | 10 12 31.29 | 2.2052 9 29 §2.1 | 15.096 
19 | 8 30 28.70 | s.08¢] 19 55 49.7! 11.06] 19 |] 10 14 37.54 | 2.1032 9 14 44-7 | 15.150 
20 | 8 32 43.49 | 2.267 | 19 44 42.3 | 18-179 | 20 | 10 16 43.68 | s.s023 8 59 34.3 | 35.203 
2x | 8 34 §8.07 | 2.2918 | 39 33 28.2 | 11.293 J 23 | 10 18 49.70 | 2.0993 8 44 20.3 | 15.255 
22 8 37 12.44 | 2.2378 19 22 7.3 | 31.405 | 22 | 10 20 §§.60 | 2.0973 8 29 3-5 | 85-906 
23 | 8 39 26.61 | aszses 19 10 39.6 | 11.517 | 23 | 10 23 1.40 | 3.0957 8 13 43-8 | 25.359 
241 8 41 40.56 | 2.2908 IN.18 59 5.3 | 01.606 $ 24 | 10 25 7.09 | 2.050 IN. 7 58 21.3 | 15-399 
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, 10] 1§ 10 13.29 2.4713 23 12 5.4 9.188 | 10 | 17 13 35-84 | 2.6252 27 23 57-4 0.992 
rn | t§ 82 41.73 | 2.4767 | 23 21 12.0 9-096 F ir | 17 16 13.36 ' 2.6252 | 27 24 §1.4 0.807 | 
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Right Diff. for . Diff. for Right Diff. for Diff. for 
Hour. Ascension. i Minute. Declination 1 Minute our Ascension. t Minute. Declination : Minute. 
MONDAY 325. WEDNESDAY 327. 
b mm r 8 e e @ @ h = 8 | e ° oe Cd 
o | 13 49 27.18 | 2.2807 |S.16 45 20.8 | 13.072 | © | 15 45 19-55 | 2544 S.25 5 45.8 7.015 
1 | 23 51 44.18 | 2.2860 | 16 58 34.3 | 13.1777 I | 15 47 52-17 | 25459 | 25 12 41.8 | 6.65: 
2113 54 1.50 | 2.2913 17 1% 42.1 | 13.082] 2 | 15 50 25.06 | 2.5503 | 25 I9 27.9 6.686 
313 56 19.14 | 2.2967 17 24 44.1 | 12.98% 7 3 | 15 52 58.21 | 25566] 25 26 4.1 6.520 
4113 §8 37-11 | 2.3082] 17 37 40.2 | 12.88 | 4 | 15 55 31.61 | 2.5387 | 25 32 30.3 | 6352 
5 | 14 © 55.40 | 2.3076 | 17 §0 30.2 | 12.7897 5 | 15 58 5.25 | 2-568 | 25 38 46.4 6. 184 
6| 14 3.14.02] 2.3132 | 18 3:14.13 | 12.681 $ 6] 16 © 39.14 | 2.3668 | 25 44 52.4 | 6.015 
71 %4 § 32-97 | 2.3187 18 15 51.9 | 12.5771 7 | 36 3 13.27 | 2.5707] 25 50 48.2 5.845 
8} 14 7 §2-26 | asa | 18 28 23.3] 22.4707 8 | 16 § 47.62 | 2.5704] 25 56 33-8 5-674 
g | 14 10 11.88 | 2.3298 | 18 40 48.3 | 12.9627 9 | 16 8 22.19 | 2.5780) 26 2 9.1 5-902 
10 | 14 12 31-84 | 2.3355 | 18 §3 6.8 | 12.25% J 10 | 16 10 56.98 | 2.9815 | 26 7 34.0 $. 329 
II | 14 14 §2.14 | 2.5938 19 § 18.8 | 12.196 [| rr | 16 13 31.97 | 2-588 | 26 12 48.5 5-155 
12 | 14 17 12.77 | 2.3467 | 19 17 2401 | 12.092 f 12 | 16 16 7.16 | 2.988: | 26 17 52.6 4-981 
13] 14 19 33-74 | 23526 19 29 22.6 | 11.918 | 13 | 16 18 42.55 | 2.5913 | 26 22 46.2 4-805 
14 | 14 22 §§.06 | 2.3398 | 19 41 14.3 | 121.803 J rq | 16 2% 18.12 | 2.963 | 26 27 29.2 4-6ag 
15 | 14 24 16.72 | 2.3638 | 19 §2 §9.0 | 11.687 | 15 | 16 23 53-87 | 25972} 26 32 1.6] 4.452 
16 | 14 26 38.72 | 2.3696 | 20 4 36.7 | 11.968 | 16 | 16 26 29.79 | 2.6000 | 26 36 23.4 | 4.274 
17 | 14 29 1.07 | 2.3733 | 20 16 7.2 | 12-468 917 | 16 29 5.87 | 2.6027 | 26 40 34.5 4-095 
18 | 14 3% 23.76 | 2.38: | 20 27 30.5 | 23.327 [ 18 | 16 31 42.11 | 2.6052 | 26 44 34.8 3.916 | 
19 | 34 33 46.80 | 2.3868 | 20 38 46.5 | 11.009 | 19 | 16 34 18.49 | 2.6075 | 26 48 24.4 3-737 
20 | 14 36 10.18 | 8.3925 | 20 49 55-0 | 31.079 | 20 | 16 36 §5.04 | 2.6097 | 26 52 3.2] 3.556 
21 | 14 38 33.90 | 2.3998 | 21 © §6.0 | 10.953 | 21 | 16 39 31.66 | 2.618 | 26 55 31.1 8-375 
a2 | 14 40 57-97 | 2-40 | 22 11 49.4 | 10.827 [| 22 | 16 42 8.43 | 2.6137 | 26 58 48.2 | 5.195 
23 | 14 43 22.38 | 2.4097 [S.21 22 35.2 | 10.698 | 23 | 16 44 45.31 | 2.6136 15.27 I 54-4] 3.012 
TUESDAY 26. THURSDAY 328. 
o | 14 45 47-13 | 2.4156 [S.21 33 13.2 | 10.567 1 0 | 16 47 22.30 | 2.6:72 |S.27 4 49.7 | 2.890 
1] 14 48 12.22 | 2.401 |] 2% 43 43-3 | 10-435 1 | 16 49 59-38 | 2.6187 | 27 7 34.0 ®. 647 
2| 14 §0 37.66 | 2.498 | 213 54 §.4]| 10.302 f 2 | 16 52 36.55 | 2.6001 | 27 10 7.4 8.465 
3114 §3 3-44 | 204335 22 4 19.5 | 10.167 | 3 | 16 55 13-79 | 2-6218 | 27 12 29.8 2.288 
4 | 14 55 29-56 | 2-438 | 22 14 25.5 | 10.03: | 4 | 16 57 51.10 | 2.6223 | 27 14 41.2 2.098 
5 | 14 §7 §6.02 | 2.4438 | 22 24 23.2 9-93 | § | 17 © 28.47 | 2.6232 | 27 16 41.5 3.984 
6/315 oO 22.81 | 2.4493 | 22 34 12.6 97531 6117 3 §.88 | 2.6239 |] 27 18 30.8 1.730 
7115 2 49.94 | 2.4509 | 22 43 53-6 96131 7/17 § 43-33 | 26e5 | 27 20 gt 2.546 
8115 § 17.40 | 2.4603 | 22 §3 26.1 | gaz f 8 | 17 8 20.82 | 2.6290} 27 21 36.3 | 1.361 
9/15 7 45-18 | 2.4658 | 23 2 §0.1 9.3277 | 9 ) 17 10 58.33 | 2.6252 | 27 22 §2.4 1.176 
| 


120, 15 3§ 11.81 2.5228 | 24 36 24.5 
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ns Cons fe | 
FRIDAY 29. SUNDAY 33. 
| ® oe e | ® . >. e ° | wa e ® ! e¢ e oe | 
| ©] 87 16.94! oe-s S.37 19 97.8 1.00 f oO | 19 $0 38.592 | a mee S.82 98 36-4] ores 
. & | t7 $8 $3.43 | 0 37 3:5) (7.9 &.-de | | 89 $3 O.82 | a. seef 22 43 13.0 o = 
B 87 $$ 24.52 | samy a7 36 36.97 0.99" 27, ty §§ 83.90 | ars 23 33 $3.38 ® 39 
' g4 87 $93 6.06] cen | 37 34 14.9 etm i § | 89 §7 92.47 | s.r | 28 83 86.2 O5e8 
q@' t5 oO 93.14 8.6.0 27 %3 8.3 6. om 4}, 20 OO 3.02 | © iret 23 33 $8.97 @ O52 
$, 18 9 88.06 | ase | 87 9 399.0} act f § | 20 «2 89.16) cies | 33 4 108] ecw 
6 13 9 $3] comer] 37 7 4-9 0.6 f 6) 20> @ 92.85 1 8. ses0 Bt $4 33.7 @ tty 
7) 38 §& sy 3§ “9 | 37 4 «20.3 B.8-5 71/20 7 3.18 | 28 r1¢0 23 44 26.3 pws 
8 | t8§ 38 78 | 8 9877 l 37, t 84.9 zor | 8 | a 9g 28.06 | e.sees 28 $4 23.9 | rm 
@; ?% 83 39 57 &B 90g9 2% §% 89.0 9. 10F 9 | 20 82 939. §! | vo | Bt 24 34.9 so, wud 
10 | 36 36 84.82 | 0cs= | 36 65°) «2.6 3M fF to" 30 83 67.64 ' sere! 92 19 69.2 | rat 
a3 38 38 49 $$) 3 36 61 35.7 ds fF tt | 20 16 8$.35 | 2 ce | BE 3 37.0 | mens 
92] 38 at 24.05 | a enns 3 47 §%.4 ee f tz 20 38 32.54 | oew 80 $3 Bg | mmregs 
ty | 68 35 g8.32 | oceee | ch gg 307] see Pry | 20 20 gg.tt | arte} 20 42 593.3 | men 
te | 38 2% 92.56 | swan | 26 40 823.9 amr tg | 20 330 4.466 ) cette | 20 32 §2.0 | sere 
84 | 18 39 6.58 |] yey) 36 BH §.§ o-e38 F 24 ' 30 34 35.59 | eoret 20 32 4.4 |] entgs 
26 | 38 gt 99.62] arte | sh yt 462 ver F 1600 20 37 GOSS | 8s as98 20 10 81.0 | moe 
tM yg aa Bry wcere 3627 17.g | ate Pte 20 ay 6th! eae 19 69 18.9] tte 


22 «668 56 96.83 | 8 sors 2H 22 349 err Ohy | case 
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@ t) te 2906] betes 34 43 UN 8 pf ome 4: 
to 1 19 86 $75 | TO? 2 Ch os i New Mong. . 2 - Jan. a 38 34 
a2, 39 tg 23 tq! agent 7459 92 > w > Foret thuarter 2. 2 2 6 6 8 Gy 45.8 
ea | 39 a3 asi2| nt eee ore ick re eC 
ty , ty Be 233.73 & se 8 24 24) OY. 7.33 
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BD ot) et tet 8 at! 3s oe a ea 
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3 
3a Name and Direction 111d: pr yIb. 
Pe of Object. Diff. Diff. 
4 | Sux W. stig f 17 36 27] e853] 19 9 43 
a Pegasi E. e791 53 5 46) w565) 51 30 21 
a Arietis E. 67 94 18 2| az 92 31 22 
s | Sun W. 99] 29 56 9| 54) 31 27 20 
a Arietis E. 2587] 80 49 25| 202] 79 IO 38 
Aldebaran E. 0655] 112 42 14| e669] IIX 4 52 
6 | Sun W. goty 4 56 3x | soot 43 25 § 
a Arietis E. 7141 67 48 33| 279] 66 12 32 
Aldebaran E. a9) 99 52 7| 27%] 98 17 18 
Mars E. 9634 | 103 33 3] 2669] 10% 55 42 
7 | Sux W. sof «653 36 6] suet 55 2 10 
e Arietis E. 9838 55 10 If s852— 53 36 4% 
Aldebaran E. 9806 | 87 22 27| spr] 85 50 9 
Mars E. #771 9° 43 54| worl 89 9 14 
® 
8 | Sux W. ssa 664 56 47| 338131 66 20 43 
Venus W. 339941 22 9 O| ses] 23 31 13 
a Arietis E. 99331 42 5% 59| 29657 41% 23 3 
Aldebaran E. 99051 75 13 §| go8] 73 42 2 
Mars E.] 79 47 35| 5] 78 14 57) 9898) 76 42 35 
9 | Sun W. | 74 39 42| ss] 76 212] so8i 77 24 30 
Fomalhaut W.] gs9 58 10] som] 41 13 O] s8el 42 24 36 
VENUS W. | 31 4r 2] ssf 33 32 7] sex? 34:23 3 
Aldebaran E.j] 64 46 53] soo] 63 18 30/ st00f 61 50 20 
Mars E.| 67 33 36] 7:1 66 2 27] sBof 64 31 49 
Pollux E. | 106 58 32] s0:6] 105 28 39/ g0a5] 103 58 57 
zo | Sun W. | 85 35 22] sesl 86 56 46] sex] 88 18 5 
Fomalhaut W.] 49 58 51] sé] 5x 16 1%] s8I 52 33 54 
VENUS W.f 42 26 x] sszsf 43 46 9] ssx9 
Aldebaran E.[] 53 5 35] sx] 51 38 48 
Mars E.] 55 3% 24| som] 54 I 47 
Pollux E.] 95 34%] sf 93 34 53 
tz | Sun W. | 96 24 40| se] 97 45 39 
Fomalhaut W. [| 60 26 36] sss] 6: 46 17 
VENUS W. 1 53 § 24] ssssl 54 25 x0 
a Pegasi W. | 37 52 58| ss6s1 39 12 Xz 
Aldebaran E.] 41 36 27! sess] 40 12 12 
Mars E.f 43 36 57] so7] 42 7 55 
Pollux E.] 83 15 12] g00] 81 46 50 
18 | Sun W. | 107 12 49] 3438] 108 34 0 
Fomalhaut W.] 71 9 57] sez] 72 33 15 
VENUS W. |] 63 43 59] ssx] 65 4 O 
o Pegasi W. | 48 39 43] 3383] 50 2 19 
Pollux E.] 7: 28 3] 98:1 69 59 30 
Regulus E.] 108 22 44] 300] 106 53 55 
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P. RL 
t of XX1*%- 
Ine. Dee 
® 6 @ e e @ e e @e 
4 | Sen W. | 2815 43] au] 83 g8 22/ awl 95 80 45] quel 26 58 53] on 
o Pegaai E.] 48 0: 26] @ol 46 47 58] athe 45 285 35) an $4 38/ aw 
e Anetie E.f 89 9 4] aml 57 28 86] al 85 8 go] at Sss| am 
§ | Som W. | 34 98 44] sm] 35 58 $7] msl 57 98 50! wel 98 58 83/ mw 
oe Arietis E.f 73 $3 $4] eI 74 36 7| coed 72 38 g3| atte 72 8 $7] ate. 
Aldeberan E.] 107 92 ¢] ql 106 tq 38| wef t0g 58 52] emi 809 8 44 ™ 
I Sow W. f 96 22 35] sel 47 48 51/ snl 49 36 8] sl 90 493 6] wr! 
o Arietis E.] 63 3 33] wr] 6: 96 35| wml $9 $8 96| ap] 58 27 37] ae 
Aldeberan E./] 93 §& 37] el 93 34 46] ciel 98 $8 83] ey 90 87 $9] atve 
Mans E.] 98 48 3| wl 97 5 45| onl 95 29947] wol 93 54 10] ae 
7 | Sew W. | 57 $3 25] s@] $9 18 57] geet 60 43 33] suet 6a 8 ty =| 
e Arietis E.] 50 30 55! st] 48 58 35] epol 47 26 29] cont 45 54 41] oom 
Aldeberan E.[ 83 46 25| wel 8: 34 $9/ cath 70 463 53| eto 78 823 59] ot ' 
Mans E.} 8 o 5] on] 8 237 6| aol 83 93 39| etel 8: 20 89] at | 
8 | Sen W.] 69 753] mol 70 3: 8] sel 72 54 1] swe] 78 17 8 son | 
Vanve W. 7 26 15 g| sem] 87 36 $28] sel 238 58 25] sort $0 89 98! sen ' 
e Artetis E.] 38 80 1] sw] 36 49 $4| mt] 35 20 4! mth 83 $0 90 see | 
Aldeberan E.[ 70 42 43/ gmcl 69 33 83] wel 67 46 19; mtr) 66 85 89] gage 
Mans E.f 73 33 34] wm] 78 6 $5] ost 70 35 "| wet 69 4 16) cote 
@ | Sow W. | 80 8 39] sel Sz 30 31] semt Ss 50 25| sess] 84 29 $2] sees 
Fomalhast W.] 44 $3 51| wel 46 9 22| wel 47 85 * | sre] 48 4t $4 | ste 
Vence W. 7 37 4 3t| smi 38 95 5! stl $9 45 29! a7 gt § 48] a0 
Aldebaran = E. | 538 54 37/ sx | 57.27 4° sol 55 59 463| a0) 54 38.39] 5 
Maze E.f 6: 3: §] pm 60 © §7!' sord 98 g0 §8| petl §7 8 7| sums 
Pollas E.f 10: © ©O| ge an msl 9S 8 36] we] 96 38 35' site 
© W.] ot 0 99] sm] 92 at 35) ssl 93 42:30] set 95 8 40 we | 
Fomalhast W.] 55 10 30/ awl §6 99 ©: sl $7 47 57) wel $9 7 9] sm: 
Vanve W. 1 47-46 7] 01 49 5 so| a0} $085 49} snd St 65 57] meee 
Aldebearan FE. 7 19 32] see] 45 53 25) sere 44 87 30] seed 43 8 55) oes 
Mans E.] 49 33 34] mm fT 48 4 30] mf 46:39 9] wmf 45 6 8] ses 
Polluz E.] 59 8 58, 2] 87 40 87| gm] 80 12 0] sey] 84 43 95) ot 
ss | Seow W. Trot 48 ”" so f 103 9 84] nettt 804 30 96! sei] 805 $3 98] sete 
Fomalhast W.] 65 46 34; sew i 67 7 82| seed 68 27 95) sexe 69 48 90] pete | 
Vanve W. $4 24 25] gsr $9 466 37] see 6: @ 8] apr 68 24 8 208 
o Pegael W. | 45 128 $3] stot 46 $4 81 sel 45 55 531 seml 47 87 87 oad 
Aldebaraa oF. 14 96 gn tmed 84 32 83) pre gg 8 23] wel 38 44 -43/ mo! 
Mane E.] 37 40 gt) pee] 36 88 571 sol 84 42 57] wel 83 13 96] we 
Polluz E.] 77 3: a rm] 7553 33| wml 74 84 59] wet 72 56 32) whe. 
s3 | Sow W. Tra ch 2! ose] 889 $0 94] sone l 885 Of 29] sel 216 48 57 saan | 
Fomalhaat W. 7A 30 33) sero 77 $8 tat sem 79 20 39] sett So gs 44 we 
Vasce W. fF 3) 4.32 sem 70 84 $a] set 72 45 38! sol 73 5 59] fete 
oe Pecaa W. 7 $4 13 © somt $9 39 49] seed $6 $y 96| weed 58 84 19] ane 
Pollaz E.] 65 33 :" vel 64 4 371 sae] 62 55 qo] wl 6: 6 57] ons 
' Regulus Zz. ot 99 28 96/ mel 97 59 83| ss 


103 37 | ws] 100 §7 53 
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P. L. P. L. P. L. P. EL. 
Name and Direction Noon. of IT]. of yijh. of [Xh. of 
of Object. Diff. Difl Dif. Diff. 


e e @ e ° o e e e 9 o 








Sun W.] 118 4 50] seus 119 26 5x] sor} 120 49 0] sep} 122 rx 18] sy 
Fomalhaunt W.]f 82 5§ 16| 3378] 83 27 58] 336091 84 50 50] ss60] 86 13 521] 535: 
VENUS W. | 74 26 42] ss] 75 47 34] 4689 77 8 34) sof 78 29 44 | sast 
a Pegasi W. |] 59 48 58] s2eal 61 13 54] 3291 62 39 5| 382968 64 4 32] sa22 
Pollux E.] 59 37 27| sost 58 8 g]| 3039] 56 38 44] 9032] 55 9 IX| gaas 
Regulus E.f 96 29 43] so1 95 O 5§| soaxf 93 30 18] sou] 92 © 22| g006 
Fomalhaut W. [| 93 11 34] 3308] 94 35 36] ssoof 95 59 47| S23] 97 24 7] S28 
VENUS W. | 85 18 5§| sort 86 go 19] 33992) 88 2 45] ss80] 89 25 24] sa6y 
a Pegasi W. |] 71 15 42] 31590 72 42 42] sta] 74 «G9 58] ststl 75 37 30] sxr9 
e Arietis W. | 27 53 30] sea7l 29 23 g{ gorzt 30 53 7] 9971 32 23 23] ag82 
Pollux E.] 47 39 10| 28] 46 8 41] 2978] 44 38 1] s960] 43 7 10] 2962 
Regulas E.f 84 28 rx| 962] 82 57 11] sss] 8: 25 59] 29438 79 54 35| 2933 
JoPireR E.]| 95 3% 4x| 261 94 © 20] 2935] 92 28 46] sp6f 90 57 OO] aos 
Venus W. | 96 22 O| s9081 97 46 2] 3296] 99 10 18] $282] 100 34 50]/ s270 
a Pegasi W. | 82 §9 O| s05%67 84 28 4] sous] 85 57 24| go390] 87 26 59] 0:8 
a Arietis W. fF 39 59 16| sr2] 42 31 19] 2087 43 3 40] 28851 44 36 18] 287: 
Pollux E.] 35 30 17| ss] 33 58 23] 2911) 32 26 18| sp03f 30 54 3] 2897 
Regulus E.] 72 14 14] 279] 70 41 28/ 2867] 69 8 27| 2855] 67 35 I1[ 28%3 
JUPITER E.| 83 14 46] sorf 8: 41 37] 297 80 8 13| 2838] 78 34 34] sfas 
a Pegasi W. 1 94 58 42| 58] 96 29 47| a7 98 x 6] 29961 99 32 39] 2926 
a Arietis W. | 52 23 50] s8uf 53 58 13] e790] 55 32 53] 97771 57 7 SI] a7 
Aldebaran W.]| 22 20 @5/| sao] 23 44 49] 32161 25 10 39] sss] 26 37 44[ sr00 
Regulus E.] 59 44 57| #78] 58 10 7] s77] 56 35 ©} #7581 54 59 37] #745 
JUPITER E.] 70 42 23) 2651 69 7 9] #753] 67 3: 39] 7x] 65 55 53] 2738 
a Arietis W.T 65 7 O| 268] 66 43 42] e606] 68 20 41] 2673] 69 57 57] s660 
Aldebaran W. | 34 7 28] 0%] 35 39 42| 2875) 37 12 33] 88] 38 45 59| ste 
Mars W.[ 29 5: 16| 23] 3: 28 §] s6:] 33 §S II] s669l 34 42 33] 2656 
Regulus E.] 46 58 36] sce] 45 21 35] 672] 43 44 17] e660] 42 6 43] ste6 
Juritgr E.] 57 52 56] st67] 56 15 32] 655] 54 37 5I| sts] 52 59 54[ 69 
Spica E.] ror 1 29| 2669 99 24 30] 26741 97 47 15| 26:1 96 9 43] ste 
a Arietis W. | 7898 27] stool 79 47 22] 2381 81 26 32] a7] 83 § 58] e566 
Aldebaran W. | 46 40 47] 27:6] 48 17 5] 9606] 49 53 47] s68:] 5x 30 52] 2665 
Mars W. | 42 53 28] a8] 44 32 26] e587] 46 11 39] 2576] 47 53 7| 2565 
Jupiter E.] 44 46 17! ass] 43 6 48] es6s3] 41 27 5] esss] 39 47 8] 2565 
Spica E.] 87 57 57| sso] 86 18 48] ss] 84 39 23/ 2567] 82 59 43] mx 
a Arietis W. | 91 26 53] ss] 93 747] e908 94 48 54| em] 96 30 15] 2988 
Aldebaran W.[ 59 41 31| 25934 61 20 36] 2x58] 62 59 59] 25681 64 39 38] e556 
Mars W. 56 12 4| ssts] 57 52 56] 2505] 59 34 2] e967 61 15 23] ag 
Spica E. | 74 37 42| sual 72 56 35] sss] 71 15 15] 486] 69 33 42] 0477 
SaTuRn E. |] 120 55 24| ss62§ 109 15 37] 2532] 107 35 36] e321 105 55 21! asga 
Aldebaran W.] 73 1 42! ss05§ 74 42 48| e967 76 24 7] 87] 78 5 38] sy8o 
Mars W. | 69 44@ 53| °au3] 71 27 20] «aol 73 9 58] m331 74 52 461 ages 
Pollux W. f 30 22 10, ao] 32 3 52] 667) 33 45 51] 2456) 3§ 28 6] eggs 
Spica E.] 61 2 50] sss] 59 20 §] eS] 57 37 10] mal 55 54 4] aere| 
SaTURN E.] 97 30 46} 8] 95 49 14| uml 94 7 31| 72] 92 25 37] eg6y! 
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Nors.—The mean time of semidiameter paceing may be found by subtracting &.18 from the sidereal time. 


The sign + prefized to the hourly change of declination indicates that south declinations are decreasing. 
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GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 
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ZI 34 17.87 | 2.05337 S.13 §2 3.21 13.276 | 23 | 23 


1.44 1.8656 
53.30 | 1.8629 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Right Diff. for Declina Diz for f.. Right Dif. for Decline Diff. for 
Ascension. t Minut tion. z Minut wo] tin | tion. z Mins 


TUESDAY 9. THURSDAY 1z. 
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2 54 31.08 | «.cg:6 |N.22 10 36.7] 8e81 O] 4 37 44-99 | 8.2540 IN.26 53 12.7] 3.017 
2 56 $3.73 | 2.6 | 2219 0.8 | &ss9 1 £1 440 0.34] 2.29977 | 26 56 9.8 | 2.885 
2 58 36.61 | s.o97 | 22 27 19.3] 8062 2] 4 42 35.9% | 2.20613 | 26 58 58.9 | 2.759 
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3 42 4%.§t | 2.1473 IN.2g 58 30.5 | 6.078 1 23 | § 30 27.64 | 8.3296 IN.27 26 29.7 | 0.274 
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GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 





Diff for Diff. for t Diff. for Diff. for 
Ascescion, |: Mince| Declinsdon, | PETES Btour) Right aMinute] Declination, | oy iiute 
WEDNESDAY 17. FRIDAY 19. 
hm ss ri so - * ° hm =°s 8 e ev ” 

©] 10 6 54.42 | 8.1987 IN.10 10 15.0 | 15.079 | © | IF 49 40.81 | s.zaor |S. 2 49 §2.8 | 16.622 

I] 310 g 3.89 | 2.2370 9 54 56.3 | 15-3649 I | IX 5x 49.30 | 2.3507 3 6 29.1% | 16.598 
2{| 10 Ir 13.26 | 2. x55 9 39 33-7 | ts-e08 | 2] Ix §3 58.39 | 2.2523 3 23 4-6 | 16.584 | 
3 | 20 13 22.54 | 2.1598 9 24 7:3 | %5-4707 3) 13 56 7.58 | s.x5¢z 3 39 39.2 | 16.569 | 

4 | 10 1§ 31.72 | s.z508 9 8 37.3 | 15s] 4 | 12 §8 16.88 | 2.1558 3 §6 12.9 | 16.552 

§ |] 10 17 40.8: | 2.1908 8 53 3-8 | 35.58 | § | 12 © 26.28 |. 2.1576 4 12 45.5 | 16.532 

6 | 10 19 49.82 | 2.1495 8 37 26.8 | 15.65] 6/12 2 35.79 | 2.1595 4 29 16.8 | 6.52 

7 | 10 21 58.74 | 2.2480 8 ax 46.4 | 15.701] 7] 12 4 45-42 | ©.2615 4 45 46.8 | 16.48% 

8 | 10 24 7.58 | 2.1467 8 6 2.7] 15.75% 1 8 | 12 6 55.17 | 2.1636 5 215.5 | 26.466 
9 | 10 26 16.35 | sus] 7 50 15.9} 15.86] 9 | 12 9 5.05 | st6s7| 5 18 42.7 | 16.440 | 
10 | 10 28 25.04 | 2.1443 7 34 26.0 | 15.87 ] 10 | 12 Ir 15.08 | 2.1678 § 35 8.3 | 16.42 
IZ | 30 30 33.66 | 2.2432 7 18 33.1 1$-907 | IX | I2 13 25.19 | 8.1701 § 51 32.2 16.383 | 
12 | 310 32 42.22 | s.12402 7 2 37-2 | 15-955 | 12 |] 12 15 35.47 | 8.3725 6 7 54.3 | 16.358 
13 | 10 34 §0.72 | 2.2422 6 46 38.5 | s6.00r | 13 | 12 37 45.89 | s.1749 6 24 14.5 | 16.320 | 
14 | 10 36 §9.16 | 2.2408 6 30 37.1 | r6.045 | 14 | 12 19 56.46 | 2.2774 6 40 32.7 | 16.285 
1§ | 10 39 7.54] 8-193 | .6 14 33.2 | 16.0887 15 | 12 22 7.18 | 2.1799 6 56 48.7 | 6.249 
16 | 10 41 15.87 | 2.1385 5 58 26.5 | 16.190 | 16 | 12 24 18.05 | 2.2826 7 13 2.5 | 16.a:a | 
17 | 10 43 24.16 | 2.1977] 5 42 17.5 | 16.1701 17 | 12 26 29.09 | 2.1853 | 7 29 14.1 | 26.193 | 
18 | 10 45 32.4) | 2372 § 26 6.1% | 16.209 | 18 | 12 28 40.29 | 2.188: 7 45 23-3 | 16.133» 
19 | 10 47 40.61 | 2.1965 5 9 §2.4 | 16.246 | 19 | 12 30 51.66 | 2.1909 8 1 29.9 | 16.088 
20 | 10 49 48.78 | a.1359 4 53 36.6 | 16.08: | 20 | 12 33 3.20 | 2.1938 8 17 33-9 | 16.044 | 
21 | 10 51 §6.92 | 8.1354 4 37 18.7 | s6.s25 | 2x | 12 35 14.92 | 2.2968 8 33 35.2 | 15.998, 
22 | 10 54 5.03 | 2.2390 4 20 §8.8 | 16.547 | 22 | 32 37 26.82 | 2.1999 8 49 33-7 | 15.950 | 
23 | 10 56 13.13 | erse7 IN. 4 4 37-1 | 16.377 | 23 | 12 39 38.91 | 2.20390 IS. 9 5 29.2 | 15.900 | 
THURSDAY 18. , SATURDAY 20. | 

© | 10 58 21.19 | e144 [N. 3 48 13.6 | 6.406] © | 12 4x 51.18 | 2.2060 |S. g 21 21.7] 15.849 

r | Ir 0 29.24 | 2.3349 3 32 48.4 | 64:3] x | 12 44 «3.65 | 8.2095 9 37 11.1 | 15.997 

2| 3% 2 37-29 | 2.3542 3 1§ 21.6 | r6459 |] 2] 12 46 16.32 | 2.2108 9 52 §7-3 | 15-792 
3/28 4 45-33 | 2.1340 2 §8 53.3 | 16.483 | 3 | 12 48 29.18 | s.ar6r | 10 8 40.1 | 15.685 ' 

4] tr 6 53.37 | 2.1360 2 42 23.6 | 16.906] 4 | 12 50 42.25 | s.21968 | 10 24 19.5 | 15.627 

§$} 35 Q 1.41 | s.x3¢0 2 25 §2.6 | 16.597 | § | 12 §2 55-53 | 2.2232 10 39 55-3 | 15.567 

6} 15 tz 9.45 | a.23¢2 2 9 20.4] 16.56] 6 | 12 5§ 9.02 | 2.296] 10 §5 27.5] 15.506 
7 | 1% 33 37.51 | 2.2306 I §2 47.1 | 16.963 | 7 | 12 57 22.72 | «2903 | Ix 10 §6.0 | 15,442 

8 | rz 1§ 25.58 | 2.2347 r 36 12.8 | 16.5379] 8 | 12 59 36.65 | s.2s90! xr 26 20.6] 15.377 

Q | Ir 17-33-67 | a.23¢3 I 19 37-6] 16.593] 9 | 13 1 §0.80 ] s.2378 IZ 41 41.2] 15.330 
10 | I 19 41.79 | 9.2385 I 3 1.6] 16.607 | 10 | 13 4 «§.18 ss Tr 56 57.8 | 15.092 
Ir | 3% 2 49.93 | 2.2339 © 46 24.8 | 26.6:8 | rx | 13 6 19.79 | 2.2656 12 12 10.2 | 15.372 
| 12 | 32 23 §8.10 |] 2. 2965 © 29 47.4 | 16.627 § 12:' 13 8 34.63 | 2.2493 12 27 18.4 | 15.100 
+33] 32 26 6.31 s.1372 [N. o 13. (9. § 16.635 | 13 | 13 10 49.71 2.2533 12 42 22.2 15.037 
| 14} 12 28 34.56 | 2.1379 |S. 0 3 28.8 | r6.652 | 14) 13°13 5.03 | 2.9573 | 12 §7 21.6 | 14.958 
15 | 18 30 22.86 | 3.198 0 20 7.4 16.645 | 15 | 33 1§ 20.59 | 2.2634 13 12 16.4 | 14.875 
| 16 | 22 32 31.22 | 2.2996 O 36 46.2 | 16.68 | 16 | 13 17 36.40 | 2.2656 13 27 6.6 | 14.797 
(37 1 It 34 39-61 | 2.1405 O 53 25.2 | 16.650) 17 | 33 19 §2.46 | 2.2698 13 41 §2.0 | 14.716 
1 18 { 32 36 48.07 | 2.2436 E10 4.2 | 16.649 | 18 | 13 22 8.78 | s.azes 13 56 32.5 | 14.634 
19 tr 38 §6.60 | 2.12427 X26 43.1 | 16.647 J 19 | 13 24 25.35 | srrte | rg rt Bit | sgesgs 
20 | 15 41 §.19 | 2.2498 X43 21.8 | 16.62 | 20 13 26 42.18 | 8.2807 | 24 25 38.6 | 14.465 
az | t1 43 33.85 | s.2490 2 0 0.2 | 16.637 J 21 13 28 §9.28 | 8.287: 14 40 3.9 | 14.378 
| 22 | EX 4§ 22.59 | 2.1065 2 16 38.2 | 16.69 | 22 13 31 16.64 | 2.2015 Iq 54 24.0 | 14.990 
23 | 02 47 31.42 | 21477 2 33 35.8 | 6.600 | 23 13 33 34.26 | 2.59 | 25 8 38.7! t4,200 
24 1 Tt 49 40.31 | atepr S. 2 49 §2.8 | 16.611 | 24 0 13 35 $2.15 | 0.3005 1S.15 22 48.0 | 24.108 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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8 83 $@ 34925 ase 87 83 $3.4 1 epors 8 115 $2 6.33 | tos | 2§ 22 §.0 &o-8 
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GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 







Diff. for Right : Diff. for 
: Minute Hour Ascension. Declination. 1 Minate 








51 26.25 | 2.1407 | 18 6 42.4 | 11.669 
53 34-51% | «1966 | 17 54 59-8 | 13.709 | 
55 42.40 | @.1285 17 43 12.§ 12,847 | 
§7 49-93 &. £225 17 31 20.§ 22.905 | 
59 57-10 | a.1165 | 17 19 23.9 | 11.980 
3-92 8. 3108 17) 7 22.7 12.057 
10.36 | 2.106 | 16 55 17.1 | 22.190 


> 
% 
- 
°o 


19 1 18.79 | 2.047 | 25 27 25.9 
IQ 3 45-30 | 2.4389 | 25 21 12.4 
19 6 11.46 | eas3z | 25 14 §0.0 
19 8 37.27 | s.4a72 | 25 8 18.9 
19 II 2.73 | 2.462% | 25 1 39.2 
19 13 27.84 | 2.4155 | 24 54 50.9 
19 1§ §2.59 | 240m | 24 47 54-1 


ap pe 
esses 
oe me fe ft 
WD 
e 
me 
a 


= 
3 
Ce] 
tn 


x 
§ 
= 
an 
nN 
“4 
> 


THURSDAY 25. SATURDAY 27. 
hm ~s 8 ._ Ff ° hm =~°s 8 ._r * ° 
17 35 30.29 | 58:8 ([S.27 24 2.4] o596] © | 19 34 57-30 | 2.3598 [S.23 47 23.7 | 8.096 
17 38 5.14 | 2.5798 | 27 23 24.9] o7t9 | | 19 37 18.70 | 2.35% | 23 39 14.1 | S.ney 
17 40 39.87 | 2.5777 | 27 22 36.8 | 080] 21] 19 39 39.7% | 2.346 | 23 30 56.8 | 8.351 
17 43 14.46 | 2.5753 | 27 21 38.1 1.07 | 3] 19 42 0.33 | 2.340 | 23 22 32.0 8.477 
17 45 48.90 | 2.5738} 27 20 28.8 1.43 1 4] 19 44 20.56 | 2.3350] 23 13 59.6 8.60a ° 
17 48 23.19 | 2.5702 | 27 19 Q.0 1.419 | § | 19 46 40.41 | 2.3276 | 23 5§ 19.8 8.724 
17 §0 57.32 | 2.5674 | 27 17 38.6 1.509 | 6& | 19 48 59.87 | a.s211 | 22 56 32.7 8.846 
17 §3 31.28 | 2.566 | 27 15 57-7] 1-768] 7 | 19 51 18.94 | 2.5146 | 22 47 38.3 | 8.967 . 
17 §6 §.07 | 2.3616 | 27 14 6.4 1.93 | 8 | 19 53 37-62 | 2.3080] 22 38 36.7 | 9.085 | 
17 §8 38.67 | 2.558 | 27 12 47 315 | Q | I9 55 55-90 | 2.30% | 22 29 28.1 9-208 
18 1 12.08 |] 2.9553 | 27 9 52.6 2.207 | 10 | 19 58 13.79 | 8.2999 | 22 20 12.5 9. $17 
18 3 45.29 | 2.5538 | 27 7 30.2 | 2.498 | IZ | 20 O 31.29 | 2.288% | 22 10 50.0 | 9.432 
18 6 18.30 | 2.584 1 27 4 §7.6 2.649 1 12 | 20 2 48.40 | 2.28:8 | 22 1 20.6 9. $46 
18 8 61.10 | 2.547 | 27 2 14.7 | 2.80113 | 20 5 511] s.a758 | 22 51 44.5 | 9.657 | 
18 11 23.67 | 2-s409 | 26 59 21.6 2.969 1 14 | 20 7 21.43 | 2.2687 | 21 42 1.7 9.767 
18 13 §6.0r | 2.5370 | 26 56 18.4] 3.138 | 35 | 20 Q 37.36 | 2.2602 | 21 32 12.4] 9.876! 
18 16 28.13 | 2533: | 26 53 5.2 3-906 | 16 | 20 II 52.90 | 2.2557 | 2X 22 16.6 9-983 
18 18 59.98 | 2.529: | 26 49 41.7 3-473 1 17 | 20 14 8.04 | a.aggr | 2 12 14.4 | 10.089 | 
18 21 31.60 | 2.528 | 26 46 8.3 3.639 § 18 | 20 16 22.79 | 2.2496] 23 2 §.9 | 10.193 | 
18 24 2.96 | 2.5203 | 26 42 25.0 3-8 | 19 | 20 18 37.15 | 2.2362 | 20 51 51.2] 10.297 
18 26 34.06 | 2.5162 | 26 38 31.8 3.967 | 20 | 20 20 51.12 | 2.2293 | 20 41 30.3 | 10.398 
18 29 4.90 | 3.5117 | 26 34 28.9 | 4190 | 21 | 20 23 4.69 | 2.2299 | 20 31 3.4] 10.498 | 
18 31 35.46 | 2.307 | 26 30 16.2 | 4.992 | 22 | 20 25 17.88 | 2.2166 | 20 20 30.5 | 10.597 
18 34 5.74 | 2.5003 |S.26 25 53.8 | 4.454 | 23 | 20 37 30.68 | 8.210: (S.20 g §1.7 | 10.694 | 
FRIDAY 26. SUNDAY 28. | 
18 36 35.74 | 2.4976 'S.26 21 21.7 | 4.615 | © | 20 29 43.09 | s.2037 (S.19 59 7.2 | 10.769 | 
18 39 §.45 | 2.9987 | 26 16 40.0| 4773] 1 | 20 3% 55.12} 8.1972 | 19 48 17.0 | 10.883 
18 41 34.86 | 2.486 | 26 11 48.9 | 4.9390] 2] 20 34 6.76 | 2.1908 | 19 37 21.21 10.977 | 
18 44 3.96 | 2.4885 | 26 6 48.4] 5.087] 3 | 20 36 18.02 | 2.184 | 19 26 19.8 | 11.069 , 
18 46 32.76 | 2.46773 | 26 1 38.5 | 5.43 1 4 | 20 38 28.89 | a.178: | 19 15 12.9 | x2,299 | 
18 49 1.24 | 2.4700 | 25 §6 19.2 | 5.398] § | 20 40 39.39 | 9.1718 | 19 4 0.7 | 25,247 , 
18 §1 29.40 | 2.9667 | 25 §0 §0.7 5-551 | 6 | 20 42 49.51 | 2.1655 | 18 52 43.3 | 122.536 
18 53 57.24 | 2.4613 | 25 45 13-1 5-703 | 7 | 20 44 §9.25 | 2.2509 | 18 41 20.7 | 11.420, 
18 56 24.75 | 2.4858 | 25 39 26.4 5-854 | 8 | 20 47 8.62 | 2.253: | 18 29 52.9 | 11.505 
18 58 $1.94 | 2.4503 | 25 33 30.6 6.0cg | 9 | 20 49 17.62 | 2.1469 | 18 18 20.1 | 12.987 | 
20 
20 
20 
20 
20 
tg 18 16.97 | 2.9033 | 24 40 48.9 | 7.196117 | 22 6 16.46 | 2.0987 | 16 43 7.3 | ra.s02 . 
1g 20 40.99 | 28-3978 | 24 33 35-4 7.09 7 18) 21 8 22.21 | 2.099 | 16 30 §2.9 | 22.278 | 
19 23 4-64 | sap: | 24 26 13.6 | 7.432 | IQ | 21 10 27.61 | 2.0872 | 16 15 34.5 |] za.sga : 
19 25 27.92 | 2.389 | 24 18 43.6} 97.567 | 20 | 21 82 32.67 | 2.08% | 16 6 11.9 | 2.410 ' 
19 27 50.83 | 23767 | 24 11 5.6 g-yoo f 21 | 2% 14 37.38 | s.0757 | 15 $3 45-3 | 28-677 | 
19 30 13.36 | 2.3784 24 3 «19.6 7.833 | 22 | 21 16 43.76 | s.c7or ) 15 41 14.7 | meses | 
19 32 35-52 | 2.3660) 23 55 25.6 7-96 | 23, 21 18 45.50 | 2.0046; 15 28 40.3 | 12.605 
19 34 $7.30 | 23598 S.23 47 23.7. 8.06] 24 22 20 49.51 1 s.0s92 15.35 16 2.1 | 10.667 


I 
! 
I 
! 








XIL FEBRUARY, 1897. 


. GREENWICH MEAN TIME. 


PHASES OF THE MOON. 


\ @ New Moon e e ° e e e Fed. 


> Firet Quarter ° e ° e e e ° 
O Full Moun e ° e e e e e e 
r Last Quarter ° e e ° e ° e e 





9 7 
16 32 


83 15 





4 
€ Apogee ° e e r e e e e e Fed. 8 


« Perngee . e e e e ° ° e e 


t3.§ 
83.2 
18.0 


43-6 


&.§ 


81 





32. 


yc 


10 


Name and Dirertion 


of Object. 
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BM | Name snd Direction me ee ee 7 a 
Se of Object. Dif. Diff. Diff. Dif. 
e 6 # e e *@ e 6 ” e ® @ 
zz | Sox W. | 108 32 §] 3338] 109 55 33] sso] IIE 19 14] 53x41 I12 43 9] so00 
a Pegasi W. | 78 39 36] 343] S80 6 53] sx3xf 8: 34 25] serpf 83 2 rr] g106 
VENus W. | 62 2 28] sx} 63 25 30| ssp t 64 48 45] 3336] 66 12 15] 3323 
a Arietis W. 1 35 3% 38] soul 37 «+: 46} a99:§ 38 32 10| a7 40 2 51] 2963 
Pollux E.]| 39 57 48| 2961 38 27 301 28817 36 57 2| al 35 26 23] 2971 
Regulus E.| 76 44 1:| 29631 75 13 12] 29531 73 42 O| 242] 72 10 34] 2031 
JUPITER E.} 85 3:17] sof 83 31 29] 29:38 81-59 27| spe] 80 27 Ir] s8or 
12 | aPegasi W.I] 90 24 §f,| sox] 92 54 16| som] 93 23 53} 90:61 94 53 46 003 
VENUS W. | 73 13 39] 333] 74 38 46] sas8f 76 4 10| 3222] 77 29 53] 207 
a Arietis W. fF 47 40 40] 31 49.13 8| 279] 50 45 54] 284 52 18 59] 2848 
Regulus E.| 64 29 qr] s691 62 56 42] st55] 61 23 26] 2842] 59 49 52| 2828 
jupiter E.} 7242 9] 31) 7x 8 21] s:71 69 34 15] 28%] 67 59 52] 28790 
13 | Vexus W. |] 84 43 12] stes] 86 10 5x] 3108] 87 38 51] 90911 89 7 12] 3073 
. a Arietis W. | 60 9g 20] syzat 61 44 25] 27561 63 19 §1} a790] 64 55 38} a7204 
Aldebaran W.f[ 29 26 46] sa7] 30 56 ©O| soos] 32 26 6| 2968] 33 56 59] 2933 
Mars WwW 20 32 42]; 867] 22 5 43| sof 23 39 6 | 2833] 25 12 53 | 28:6 
Regulus E.f $1 57 27] es6] 50 22 1] s7q08 48 46 14] 27251 47 10 7] 2710 
Joriter E.]| 60 3 22] wf 58 27 7] s74 9 56 50 32] 2689] 55 33 37] 267% 
14 | a Arietis W. | 72 59 $2] 2653] 74 37 48] 2628] 76 16 5] 6:1 77 54 45| 2596 
Aldebaran W.] 41 41 41] 9765] 43 16 28] 2763] 44 51 47) 9737] 46 27 38] a7ts 
Mars W. | 33 7 6] #732] 34 43 3] 27:6] 36 19 22] 2609] 37 56 3] 2684 
Regulus E.] 39 4 24! 2633) 37 26 12| 26:7] 35 47 40| stor] 34 8 46/ 12586 
Jupiter E.] 47 357] 999) 45 25 ©O| 259] 43 45 42| ss69] 42 6 4] 1553 
Spica E 93 7 32| 321 Or 29 23| 2:17] 89 50 49] stor] 88 xz 55] 2565 
rg | « Arietis W. |] 86 13 28] ss:7]1 87 54 17] agen] 89 35 28] e487] Qt 16 59] a672 
Aldebaran W.] 54 34 22] 208] 56 13 6] o88] 57 52 17| 28701 59 31 53] ass: 
Mars W.f 46 4 53] soul 47 43 41] 95983] 49 22 52] 25737 5% 2 24] 2559) 
Spica E.} 79 52 3] 207] 78 rr O| 293] 76 29 37| 226] 74 47 53 2463 | 
16 | Aldebaran W.] 67 55 §7| sm] 69 37 53| 256] 71 20 11] 201 73 2 49 ut 
Mars W. 1 59 25 6] 2878 6: 6 37] s753 62 48 26| 266:] 64 30 34] s449 
Pollux W. 1 25 15 8] agol 26 57:17] 24398] 28 39 $57] as197 30 23 5) aor! 
Spica E.] 66 14 8]! aswel 64 30 2§| 298:] 62 46 23] 23687 61 2 3] 23396 
SaTurn E.] 104 11 5] 2968 102 28-2r] agen 200 45 17| 208) 99 1 54] 2396) 
17 | Aldebaran W.J]| 81 40 38] 235] 83 25 31] esss] 85 9 43] 2364] 86 54 38 2335 | 
Mars W. 1 73 § 26] sos] 74 49 12] a382] 76 33 12] s73] 78 17 26] 236, 
Pollux W.| 39 440! s3968 40 50 3] 23ugf 42 35 GO] mer] 44 21 36] amps 
Spica E.]| §2 16 10] spel $0 30 13] ssf 48 44 2| 2283) 46 57 37] 2270 | 
SaTURN E.] go 20 36] a8) 88 35 32] sy fl 86 50 131 esr9) 85 4 41 | 909° 
Antares E.]| 98 4 8] sms] 96 17 58| 2283] 94 31 34] 28747 92 44 56 coal 
38 | Aldebaran W.] 95 42 18] ems] 97 28 23/ 2:1 99 14 33| 9287) 102 0 52] e385 
Maxs W. | 87 «1 39] 2906] 88 47 1] a3—9 gO 32 32] 2197 92 18 12] asy09 
Pollux W.T 53 14 54] ert §$ 2 12] e408 56 49 40] 2:3:30 58 37 19] 2227 
Spica E.} 38 2 42] eso] 36 15 14] #235) 34 27 39| a23:§ 32 39 57] 2297, 
SaTuRn E.f 76 13 §6| ezsi 74 27 16| ext7] 72 40 28| ztzl 70 53 32) saz’ 
Antares E.] 83 48 §6{ em] 82 0 47| sem] 80 12 49] 2015] 78 24 42 ose | 
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PL. P.L. P. L. PL. 
Name and Direction of I] Ih. of VIb- of of 
of Object. Dif, Dif. Diff. Dig 


Pollux W. | 67 37 28] 2061 69 25 47| 202] 71 14 IF] 2000] 73 2 38] eros 
Regulus W. | 30 36 21] a196] 32 24 55| 21931 34 13 33] 219991 36 215] 2189 
JUPITER W. 1 23 28 24] a190f 25 17 7] 218 27 6 o| a7] 28 55 2] as72 
SaTurRn E.]| 61 57 30] 244] 6010 8 wal 58 22 44| 243§ 56 35 22] 2243 
Antares E.| 69 22 23| 29001 67 33 40] 2187] 65 44 53| #1851 63 56 3] 2184 
Pollux W. | 82 5§ 17] 2987 83 53 48| ant] 85 42 18] am00f 87 30 45] 2202 
Regulus W. 1 45 6 9g] 2167] 46 54 56] 2:88] 48 43 42| 2199] 50 32 25] s1gr 
JUPITER W. fT 38 £35] 26:f 39 5 I] a6rf 43 40 27/ 2627 43 29 52] 2163 
SATURN E.[f 47 38 57| sss8] 45 51 55| 220631 44 5§ %X/| sa69f 42 18 x6] 2276 
Antares E.] 54 52 37] #8] 53 2 45] s8&] §z 13 54] 218697 49 25 6] axe 
Pollux W. | 96 32 7] +228] 98 20 8| senf roo 8 3] e227] ror 55 51] sz32 
Regulus W. 1 §9 35 10| 206] 61 23 28} anof 63 x2 4x] am] 64 59 47] 2219 
JUPITER W. 52 36 20| 2:75] 54 25 25| a7} 56 14 25] 21827 58 3:19] 29186 
Antares E.f 40 22 2] seq] 38 33 40| 2008) 36 45 24] 22108 34 57 15] 2217 
a Aquilz E.] 94 37 $6] 251 93 4 39| 2871 91 31 25] 2860] 89 58 15| 2865 
Sun E. 1 125 11 2§| 29:8] 123 30 37| 2522] 12% 49 55| 2597] 120 9 20] 338 
Regulus W. | 73 58 25| 2461 75 45 44| 252] 77 32 54] 258] 79 19 55] 226s 
JUPITER W. 1 67 6 5] 22] 68 54 15] 22x87 70 42 16] 227 72 30 8] 2:3: 
a Aquils E.f 82 14 31] s09] 80 42 23] ap2af 79 10 32{ 296] 77 38 59] 2952 
Sun E. | rrr 48 14] a96r] t10 8 26| sages] 108 28 47] 2574] 106 49 17] 2982 
Regulus W. |. 88 12 3r| ayof 89 58 323] a907] Ot 44 211 83144 93 30 O|  syzz 
JUPITER W. 1 81 27 2| atyf 83 13 54] 28733 85 © 36) a9f 8647 7] 2286 
Spica W. | 34 13 20| assis} 35 59 I] s39—01 37 44 32] s336] 39 29 54] sa35 
a Aquilz E.[ 70 6 §1| 0558 68 37 46] s8s§ 67 9 13] siopf 65 42 14] 3238 
Sun E.] 98 34 16| si9] 96 55 47| 2606] 95 17 28] e635] 93 39 21] satus 
Regulus W. | 102 15 29] 29%0]7 104 O 1] 23968] 105 44 22} 2375] 107 28 32] x98 
JUPITER W. 1 95 36 57] 23201 97 22 22] 23321 99 7 35] 33991 100 52 37] a38 
Spica W. | 48 14 16| 2%7] 49 58 38| 2375] 51 42 49] 9382] 53 26 49] 2389 
Sun E.] 8§ 31 28] sy] 83 54 27] 603] 82 17 38] zor] 8041 Of a710 
Spica W. |] 62 4 9] 298] 63 47 4| 496] 65 29 47] 2443] 67 12 20] e450 
Antares W. | 16 10 59] sen] 17 54 21 24308 19 36 54] 2438] 22 19 35] 2446 
SUN E.] 72 40 42| «ssf 71 § 13| se] 69 29 55| #77:] 67 54 49] 2779 
Spica W. | 75 42 16| sorf 77 23 42| e991 79 4 56| 207] 80 46 0] 2515 
SATURN W. 1 37 $4.15] e817 39 33 36] as83] 41 12 55] 2585] 42 52 10] 2588 
Antares W. | 29 50 Q| 86] 31 31 42) see] 33:13 4] e508) 34 54 15] s510 
Sun E.] 60 2 10] seg] 58 28 13| stsa] 56 54 27| 2&2 55 20 §3] 285: 
Spica W. |] 89 8 29] sss] 90 48 26| ss] 92 28 11 | ss72] 94 7 45] 854 
SaTuRN W. 1 61 7 #7 «seal $2 45 46] wi7t 54 24:18] ates 56 2 42| 2609 
Antares W. 7 43:17 21 | esst] 44 57 24] ss99) 46 37 16] 29667 48 16 57] 2574 
Sux E.] 47 35 561 sos] 46 3 32] spost 44 32 18] sor] 42 59 17] apse | 
SaTuRN W. 64 12 29] 2631 65 49 59| 270] 67 27:19] 76] 69 4 29] 2685 
Antares W. 56 32 34| srs) 58 tz 8] stag 59 49 30| s632] 61 27 41 s6qr 
Sun E.f 35 22 5] sovs] 33 $1 23] sof 
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| Heme cod Divesden FT aidiight of XVe et FP XVEIN XXt& | of 
om of Odyeet Ine ine be ine 
3 | | 
~ ~ ee 6 ; e - _— : . 7 e r e | — 
89 | Pollaz W.7 7458 8 Ad WO 34 39, os 78 28 82 eet Bo 16 45! ay 
Regulus Ww. 37 $Y Sys gy 59 45] ated 423 23 38 86 cee 63 17 88) oom 
joritaa Ww. $0 44 38 | erty $2 93 27, e169) $4 288.47 ots 36 13 10] cote 
aTvan EE. $6 47 $5 | oes $3 0 37, ort $2 33 89 one 44 36 §, ams 
Aotares E.f 62 7 133! «7 60 3:8 33] eomel $8 29 24 280] §6 40 90 -| 
so | Pollaz W. 1 89 19 10] emt 9: 7 33] srl 98 $$ 48 mrel 94 44 O| ante 
Regulus W. 1 68 st 6] eel $64 9 431 snes $9 55 87 ersol $7 46 46! ome 
Jorrrea W. 1 45 19 35] ets] 47 8 36| nel 45 67 §5' spl 90 47 10! ens 
Satvas E.8 40 3t 48] ets — 358 95 19! snl 39 $9 83) ewtt 36 85 20° o0 
Antares EE. 47 36 at] ep] 45 47 39 mf 43 $9 2 el 43a to dE one 
ss | Pollaz W. Ff t03 48 88] eed 10g gt 3! men 307 18 28 et] tog 5 44 ans | 
Regulus W. 1 66 97 46] cond 65 96 35] ssf Fo 23 2200 ons 72 80 55 = ones 
Jc este W. 7 $9 $3 71 spel 6: go 4d] oof 63 a9 3t os 65 87 47, woe | 
Antares E.f 33 9 38] empl 32 32 39] sex] 29 $8 32 ttf 27-49 53, on 
e Aquila E. SSag t2! streh 86 592 85, #27 85 ty 28 eT 83 4h 53 att 
Sun E. 1:8 98 §2| os 826 48 90) enn 815 8 16 cron 329 28 har 033s j 
33 | Regules W.7 8: 6 46| eel 82 53 27) owel 8% 39 $9 ef 4 26 290' some 
Jcesvee W.] 74:17 $0) cf 76 $23! ost 77:52 4% «0 79 390 $0 ae 
e Aquila E.f 76 7 46] cel 746 36 §5| stl 73 6 87) 3 peed 78 36 26 ow 
Son E. 1:05 9 57) ete 203 30 97] at] tot 9f 46' sm too 82 96) ot 
| 
23 | Regules W. 1 95 35 38) eet 97 0 45! mri 98% 46 §8 aust 800 30 46 oanss 
Jeorrea W. 7 88 53 37, eal wosy 1%) ewed g2 § 56) 3 emmi of §t 3t an 
Spe: a WwW, at ry 6] opp 43 © Bl met 4645 & ef 66 39 44) te 
, eAqula EE. 64 85 §t! seh 62 97 7: good 6 82 § 3 seesd $9 94 47 pets 
Ses E.] 9 or 1} 90 83 39) me 83 46 41 ot] 57 8 «| eye 
24 | Regulus W. ] 109 83 go] emf tio 56 37 | em] 822 39 $8 net] tte 83 261 ogre 
lersveR W. | t08 37 37 | ssf 106 83 6) eed toh 6 83 are 807 | 49 - eyte 
1 Speca Ww. $$ 10 sy} emf $6 $6 18] cmd 5" 37 46 me G0 8s §! em 
' Sew E. 79 633) wl 77 388 38) eel 7$ $2 '¢) 0m 74 36 33] wes 
| 
34 Spree W. 7 68 $4 qt] eet 70 36 52 wert 72:28 63 74 9 39) tomy 
_ Antares Ww. 239 8 61 cane d 86-66 820 totes 26 36 8g mei 8h OR 8g lng 
Sus E.] 65 19 $4] empl 64 45 3: ww 63 10 39) «6otett 68 36 19] ates 
3) =6Seca Ww. fz 36 62' op f Se 7 353 3 eset 49 GA fmt BS 38 88! et 
Savuan Ww. a4 yt 81 owe 46 10 37) oth 47:49 2 me 49 25 30° otet 
Aatares Ww. 1 34 36 cert he 98 86 gw ty 96 go mut gt 87 Ol ates 
Sus E. $347 38 rel $8 1¢ 300 amet gt 85 ei 4g 8 331 ae 
87 0 Speca Ww’. 44 67 & emi y7 26 30 aptly) § RO mF tem 4g Qs mis 
Sart en WwW. $7 40 47) wm 49127 § ates Om 67 3 meet 2 3¢ 40 mw 
* Ar tates W. Tan $4 37 eee 9 95 45) owes 53 16 53 emt $6 85 40 tem 
1 Sen E.d 48 37 35) asl 39:55 $t «coset 5 26 850 mete th 65 ts ame 
39° Sarcas W’, s0 gt 8) owe 72 28 ty exch 7h $e 69 et 9g th at owe 
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Mon. 
Tues, 
Wed. 


Thur. 


Frid. 
Sat. 


SUN. 


Mon. 
Tues. 


Wed. 


Thur. 


Frid. 
Sat. 
Mon. 


Tues. 


Frid. 
Sat. 
SUN. 


Mon. 
Tues. 
Wed. 


a NE 


Frid. 
Sat. 


| SON. 


( Mon. 
Tues. 
| Wed. 


Thur. 


SON. 


Thur. 


Thur. 


Day of the Month. 


© on nh WW B® 


31 


330 


AT GREENWICH APPARENT NOON. 


Apparent 


Right Ascension. 


h ms 


22 
22 
22 


23 42 
23 46 


23 
23 


23 
° 
oO 


0 
ce 
Oo 
0 
.e] 
0 


0 


50 39-55 
54 23-78 
58 7-54 


I 50.83 


5 33-68 
9g 16.10 


12 
16 
20 


58.10 
39-70 
20.93 


1.79 
42.31 
22.50 


24 
27 
31 


35 
38 


2.40 
42.01 
21.37 


0.49 
39-40 
18.13 


49 
53 


56 56.70 
O 35.12 


4 13-43 


7 51-65 
II 29.81 


15 7-91 
18 46.00 


22 24.08 
26 2.18 


29 40.32 


© 33 18.51 
© 36 56.77 
O 40 35-13 


© 44 13-59! 


| Nora—The mean time of semidiameter passing may be foand by subtracting o 18 from the sidereal time 
The sign + prefized to the hourly change of declination indicates that south declinations are decreasing ; north de 
clinations increesiag,. 


THE SUN’S 
Digg, for Apparent 
3 Hour. Declination. 

8 e * o 
9-353] S. 7 21 §8.2 
9-3331 659 3-4 
9-334 6 36 2.6 
9-295] 612 56.3 
9-276 5 49 44-9 
9-259 § 26 28.9 
9242 5 3 8.6 
9-226 4 39 44-5 
9-230 4 16 16.9 
9-196] 352 46.4 
9-182 3 29 13.0 
9-369 3 5 37-5 
9-156 2 41 59-9 
9-145 2 18 20.8 
9-135 I 54 40-5 
9-126 X 3° 59-3 
9-317 r 7 17-5 
9-110 © 43 35-5 
9-104] S. O 19 53-7 
9-099) N. O 3 47-7 
9-094 O 27 28.3 
9.09% 05: 7.8 
9-089] 1 14 45.8 
9-088 1 38 22.0 
9.087 a 1 56.1 
9.087 2 25 27.6 
9.088; 248 56.3 
9.090 3.12 21.7 
9-093 3 35 43-5 
9-096 359 1-3 
9-100 4 22 14.7 
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AT GREENWICH MEAN NOON. 


THE SUN’S 

TRUE LONGITUDE. 
Diff. for 
z Hour. 

A a’ 
341 12 21.8 | 12 0.5 | 150.44 
342 12 31.6 | 12 10.2 | 150.37 
343 12 39-6[] 12 18.1 | 150.30 
344 12 45.8 | 12 24.2 | x50.22 
345 12 50.3 | 12 28.4 | rg0.14 
346 12 52.3 | 32 30.5 | 150.05 
347 12 52.6 | 12 30.7 | 149.96 
348 12 50.6 | 3x2 28.6 | 149.87 
349 12 46.5 | 12 24.3 | 149.78 
350 12 40.2 | 12 17.9 |° 149.69 
351 12 31.7 | 12 9.3 | 149.60 
352 12 20.9] 21 58.4 | 149.51 
353 12 7.8) rr 45.2 | 149.41 
354 If 52.4 | II 29.7 | 149.32 
355 11 35.0 | IX 12.2] 149.23 
356 rr 15.3 | 10 52.4] 149.14 
357 10 $35 | 10 30.5 | 149.05 
358 10 29.7 | 10 6.6] 148.96 
359 10 3.8] 9 406] 148.88 
© 9 35-9] 9 12.6] 248.80 
rg 62 8 42.8 | 148.72 
2 8 346] 8 11.0 | 148.64 
3 8 x2] 7 37-4] 148.57 
4 7 26.0 J 2.2) 148.49 
§ 649.0] 6 25.1 | 148.42 
6 6 10.2 § 46.2 | 248.35 
7 529-7] 5 5.6] 148.28 
8 447.4 | 4 23-2] 148.20 
9 4 3-4 3 39-1 | 148.12 
10 317.4 | 2 §3.0 | 148.04 
Ir 2 29.6 32 §.1 | 147.96 
12 1 39.8 I 16.2 | 247.88 
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0.25 
0.32 
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0.37 
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+ 0.12 
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— oO. I 3 
0.26 


— 0.39 
0.51 
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0.69 
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0.49 
0.37 
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0.14 
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9.9968 361 
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MARCH, 1897. 


GREENWICH MEAN TIME. 





Hour 





Right Dift.for| pects Dif. for |. Right 
| sci et] mem | pr] oa 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


52-9 
56.9 
57-5 
54-9 
49.2 
40.3 
28.4 
13.6 
55-9 
35-4 
12.2 


MONDAY 1. 

hm 6 ® o 8 

© | 23 20 4951 | soso: [S.15 16 2.1 

K | 2I 22 §2.89 | s.03396 | 3§ 3 20.2 

Z| 2I 24 55-94 | 2.0682 | 14 50 34.6 

3 | 2% 26 58.67 | 2.0498 | 14 37 45-5 
4 | 23 29 1.08 | 20975 | 14 24 
§ | 2I 3% 3.17 | 2.0302 14 I! 
6 | 2% 33 4-94 | sca | 13 58 
7 | 2% 35 6.40] s.car8 | 13 45 
8 | 21 37 7.56] s.018 | 13 32 
9 | 23 39 8.42 | 2.018] 13 19 
10 | 21 4: 8.98 | 2.0 | 13 6 
IX | 21 43 924 | s.cormp | 12 53 
; 12 | 2% 45 921 29978 12 39 
| 13 | 23 47 8.89 | 1.9923 | 312 26 
14 | 21 49 8.29 | 3.96] 12 13 
1§ | 2t §% 7.40] 2.9809 | IT 59 
, 16 | 2x §3 6.24] x9783 | 1 46 
'317 | 23 55 480] 2.9737 | 12 32 
18 | 21 §7 3.09 | 9693 | II Ig 
19 | 21 59 1.12 | r.969 |] Ir § 
20 | 22 © 58.88 | 1.9603 | 10 §1 
2r | 22 2 56.38 | 1s.9982 | 10 38 
22 | 22 4 §3.63 | 1.932 10 24 
23 122 6 50.63 | s9s79 |[S.10 10 

TUESDAY 2. 

o] 22 8 47.37 | 1.0437 |S. 9 §7 
zr | 22 10 43.87 | 1.9997 9 43 
2 | 82 12 40.14 | 1.9358 9 29 
3] 22 34 36.17 | 2.9319 9 15 
4 | 22 16 81.97 | 2.928: 9 1 
§ | 22 18 27.54 | 1.9243 8 47 
6 | 22 20 22.89 | 1.9006 8 33 
7 | 22 22 18.02 | 1.9%70 8 19 
8 | 22 24 12.93 | 2.9234 8 5 
9 | 22 26 7.63 | 1.9099 7 §1 
10 | 22 28 2.13 | 1.9065 7 37 
| 32 | 22 29 §6.42 | 8.9032 7 23 
| 833 | 22 38 50.50 | 2.8998 7 9 
| 13 | 22 33 44.39 | 1.%66] 6 55 
| 14 | 22 35 38.09 | 1.8935 6 41 
1§ | 22 37 31.62 | 1.8904 6 27 
{ 16 | 22 39 24.94 | 2.8873 6 13 
17 | 22 41 18.09 | 3.884 5 58 
38 | 22 43 11.07 | 2.8816 5 44 
19 | 22 45 3.88 | 1.8767 § 30 
20 | 23 46 56.52 | 1.8759 5 16 
| az | 22 48 48.99 | 1.8738 § 1 
; 22 | 32 §0 41.30 | 1.8708 4 47 
33 | 22 §2 33.46 | 1.868: 4 33 
_ 84 | 23 54 25.47 |_ 1.57 |S. 4 19 


Pr SSS SS 6 gg a a 


23.9792 
23.82 
33-855 
13.88, 
33.913 
33.942 
33.968 
13-993 
34.026 
14.099 
54.063 
14.082 
240102 
B42? 
34.138 
840155 
240172 
140 185 
34.899 
340822 
240223 
84.233 
Bgo 249 
£4. 2§2 
340299 


h 

o | 22 
r | 22 
2/22 
3 | 23 
4 | 323 
5 | 33 
6 | 23 
7 | 33 
8 | 23 
9 | 23 
10 | 23 
Ir | 23 
12 | 23 
13] 23 
14 | 23 
15 | 23 
16 | 23 
17 | 23 
18 | 23 
19 | 23 
20 | 23 
21 | 23 
22 | 23 
23 | 23 
oO | 23 
r | 23 
2| 23 
3] 23 
4 | 23 
5 | 23 
6 | 23 
7 | 23 
8 | 23 
9 | 23 
10 | 23 
Ir 1 23 
12] 0 
13 | 0 
14] 0 
15{ Oo 
16 re) 
17} Oo 
18 ° 
19] oO 
20 | Oo 
2z/ oo 
221 0 
23/0 
241 Oo 





WEDNESDAY 3. 


m 86 8 x. fr * 
54 25.47 | 1.8657 |S. 4 19 15.8 
56 17.34 | 3.8692] 4 4 59-4 
§8 9.06 | 12.8608 3 $0 43-3 
O 0.64 | 1.8585 3 36 26.9 
I §2.08 | 1.8963 3 22 10.2 
3 43-40 | 2.8548 3 7 53-3 
5 34-59 | 2-8ses 2 53 36.3 
7 25.66 | 2.8300 2 39 19.2 
Q 16.61 | 2.888 225 2.1 
Il 7-44 | 2.8963 2 10 4§.0 
12 58.16 | 2.845 1 56 28.0 
14 48.78 | 2.8427 I 42 14.1 
16 39.29 | 3.8420 I 27 54.§ 
18 29.70 | 1.8994 i 13 38.1 
20 20.02 | 1.8380 © 59 22.0 
22 10.26 | 3.8366 © 45 6.3 
24 0.4! 1.8352 O 30 §1.0 
25 $0.47 | 1.8s37 © 16 36.2 
27 40.45 | 13.834 |S. 0 2 21.9 
29 30.36 | 1.8322 IN. o rr §1.8 
3I 20.20 | 1.8901 0 26 4.9 
33 9-97 | 1.8290 © 40 17.3 
34 59.68 | 1.8280 © 54 28.9 
36 49.33 | 2.87: IN. r 8 39.8 
THURSDAY ¢. 
38 38.93 | 1.8ae IN. x 22 49.8 
40 28.48 | 1.8254 r 36 58.9 
42 17.98 | 1.8246 I §r 7.1 
44 7-43 | 1-839 2 35 143 
45 56.85 | 2.8233 2 19 20.4 
47 46.23 | 1.8237 2 33 25-5 
49 35-58 | 1.8e22 2 47 29.4 
51 24.90 | 2.68218 8 1 32.1 
53 14.20 | 1.8az5 3 1§ 33-5 
55 3-48 | 1.8er2 3 29 33-7 
56 52.75 | 1.8210 3 43 32-5 
58 42.00 | 1.8208 3 $7 29.9 
O 31.24 | 1.8206 4 11 25.8 
2 20.47 | 1.8206 4 25 20.3 
4 9-71 | 12.8207 4 39 13.2 
§ 58.95 | 18:08] 4 53 45 
7 48.20 | 1.8209 § 6 $4.1 
9 37-46 | 2.8222 § 20 42.1 
Ir 26.73 | 3.8223 5 34 28.4 
13 16.02 | 1.8217 5 48 12.9 
15 §.33 | 1.8222 6 1 5§.§ 
16 54.67 | 3.8236 6 15 36.3 
18 44.04 | 1.8231 6 29 15.2 
20 33.44 | 2.8236 6 42 §2.0 
22 22.87 | 2.Aag3 'N. 6 56 26.8 
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34.328 
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THE MOON’S RIGHT ASCENSION AND DECLINATION. 
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3 28 4.98 | s.10r7 |IN.24 8 1.9 
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80 | Sce Ww. Az $3 ta seal 84 85 39] geet 85 38 o | ssf 87 Oo 34 | a385 
Veuce Ww 93 59 46) owe ke 4a $e) ete gt 19 26 pst gk 4 | gets 
e Anetie WwW [bane ? On Teer 3° 43 $s. wot 40 34 stl ye 41 $23 56! =| 
Pollas BR. 33H 8 gard ore 3m 95 out 36 7 9t, awh 83 98 87, per0 
Regulas E. 74@3t ? w-t4 “5 3t 33 we 73 §t 4 pur 7O 3 47 | ay? | 
Jcrivaa E.f 7) 302 ' wef 7* 8 35° ewol 76 37 Go| wt 75 6 54; wee: 

I 
ss Sos WwW. G3 4~ ae! gra 9§ 3% 4: 9@ve G 4§ $9 s@tei 98 10 " go | 
Vauce W. Ff 4s 4 63, send $t 3% 45) = pee $2463 51 eee $6 «9 48 sete, 

| a Aneta W.d as cet: ort 4) 66 48) er fl ga at 66! emsl 95 58 94 age 
Reg... 38 FE. Gagan ts wel Or 3942) we $) 42 $2 | mit $5 30 47) | att. 

| Jcoirae Rk. 67 .3 + ef 69 49 ot: oe i 66 330g; 1 62 50 th site 
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GREENWICH MEAN TIME. 


LUNAR DISTANCES. 


P. L. P.L. P. L. P.L. 
Name and Direction h. h. 
od Object ot Ill of VI Am IXh. Am 
@ 6 @ ® o ” @ ° @ e ¢ @ 

JoprrEzr E.] 48 41 23] 51 47 5 29] e191 45 29 14] 274] 43 52 39] 2087 
Spica’ §$E.[| 98 12 3] 27694 96 36 54| sss) 95 1 24} 27961 93 25 32] e719 
Sun W. | 122 55 43] 28: 124 26 19] 9962] 125 57 19] 2943] 127 28 43] 2025 
e Arietis W. | 80 46 41] 23] 82 24 38| was] 84 2 59] 2607] 85 4x 45| 2089 
VENUS W.] 79 33 17] 267 8: 6 a2] ste] 82 39 53| sOa5] 84 13 49| af0s 
Aldebaran W.{] 49 13 29[ 3767] 5049 7| 2723] 52 25 16| s70f 54 1 56| 2678 
Mars W. | 30 30 §| 2787 32 4 59] a76r] 33 40 18] 27437 35 16 3X] 2723 
Spica E.] 85 20 Jo} 2632] 83 42 19] 24] 82 3 43] 2595] 80 24 43] 2578 
e Arietis W. | 94 149] 9977 95 43 6] 280] 97 24 48) maf 99 6 55| 40 
Venus W. 7 92 10 31 s7et 93 46 37] 2&1 95 23 38] sa] 97 £& 6] atgs 
Aldebaran W. | 62 12 42] 269] 63 52 19| aio] 65 32 24| 29387 67 12 58| aso 
Mars W. | 43 20 $9] a] 44 59 15] 2610] 46 37 57] ss] 48 17 4| es78 
Spica E.]| 72 3 28| 287] 70 21 57| 24707 68 40 x] 24527 66 57 40| aq33 
Saturn E.] 110 19 22] 25:7] 108 38 33] 29987 106 57 37] 2480] 105 15 35| ag6e 
Antares E.] 117 §3 9| 2839 116 rx 31] 24649 114 29 27{| 24659 112 46 57] 2498 
Aldebaran W.] 75 42 36] su] 77 25 51| 296] 79 9 31| 379] 80 §3 36] este 
Mars W. | 56 39 Of] w8sf 58 20 38] a6s5f 60 2 40] 248] 6r 45 6! oases 
Pollux W. 7 33 4 38] 238] 34 48 32] 236] 36 32 55] 246) 38 17 47) e528 
Spica E.] 58 19 37] 2368] 56 34 47] 23318 54 49 33] e315] 53 3 56| ssp 
SaTuRN E.] 96 40 36] 271] 94 56 20] s3s3f 93 Ir 40] s3571 Ox 26 35] agen 
Antares E.} 10g 8 10] sg2] 102 23 10] 23%] 100 37 45| 907] 98 5x 56| can 
Aldebaran W.J] 89 39 55] e851 9: 26 17| sya] 93 12 58| sas] 94 59 58| 0ng6 
Mars _ W.] 70 22 59] sss) 72 7:39] srl 73 5239] 3971 75 37 59| asx 
Pollux W. | 47 8 43{ 22] 48 56 8] az] 50 43 55| ons] 52 32 41 2109 
Spica E.] 44 130 12| 227] 42 22 24] auf 40 34.17| 002] 38 45 511 2190 
Saturn E.] 82 35 30} 247] 80 48 12] ef 79 © 35] seo] 77 12 38| s008 
Antares E.] 89 57 8| s6] 88 9 5] 202] 86 20 gr] 18] 84 32 57] 2176 
Aldebaran W. | 103 59 16| 2995] 105 47 51 | 218] 107 36 39| sx80] 109 25 37] 2173 
Mars W. | 84 29 13} 2057] 86 16 14] 2ey7f 88 3 31] ap] 89 51 x] sesr 
Pollux W. | 61 37 39] 2:99] 63 27 38] 298 65 17 53] e100] 67 8 22) ass 
Regulus W. | 24 35 47] «3:7 26 25 59] 220] 28 16 27] ax] 30 7 9g] aros 
SaTuRn E.f 68 8 37| e157] 66 19 4] 248] 64 29 18| axgz 62 39 22] 2155 
Antares E.} 75 23 46) sa] 73 33 19] se] 71 42 38) ssf 69 51 43] 2095! 
Mars W. 7 98 51 14] 22008 100 39 42] 2953 102 28 17] aros] 104 16 57 argo | 
Pollux W. | 76 23 38] somt 78 15 9] 73] 80 6 46] ooze] 81 58 29| s0f9 
Regulus W. | 39 23 -43| eB] 4x 15 31] wl 43 7:25] srl 44 59 25| 9058, 
JUPITER W. | 35 37 49| ssf 3730 6] sf 39 22 35] myod 4r 15 3] 2096: 
SaTurRn E.] 53 27 29] ss] 51 36 s0| ssf 49 46 10] exes] 47 55 29| an} 
Antares E.] 60 34 23| sty 58 42 29| 26:1 56 50 29] sos7l 54 58 23 9054 | 
« Aquila E.f xxx 48 360 waz} 130 14 36]| 2808 108 40 8] so] 107 § 14/ e765 
Pollux W. 7 ot 17 48! ats] 93 9 41] ws] 95 £32] a0] 96 53 20! sors 
Regulus W. 7 54 20 11! s0530 56 12 22] mse 58 4 32| 20577 59 56 38| aose 
JuPiteR W. 59 38 43] som 52 32 31] 203: 54 24:17] sosnt 56.37 1%] a09g 
Antares E.] 45 37 1%| sso] 43 44°55] 52) 41 52 42] so] 40 © 32] cogs 
eAquile E.} 99 6 3] sm] 97 29 35| sos] 95 53 3| wes} 94 16 26| ses 
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P.t. PL 
Weme and Dircecian - 
tO Midnight. hol xve. heh XVII of XXI 
e e e e e e ® ° e e e o 
tla B.] 42 15 421 os] 40 3" 26; of 39 0 44] ott 37 #2 48 
BE. ] yt ay 13) gee] go 18 42) ats] 58 95 41] at] 86 58 87 
Ses W. [199 0 33] empl 380 58 43; os] 883 § 80] atte] ts3 38 a 
e Arietis W.] 87 20 65] es] 89 © 30] opel go 40 98] ase 92 20 §7 
Vanve W.1 85 48 33] eel 87 22 $9| wel 58 98 14] wel 9° 33 $$ 
Aldebaran W.] 55 39 6] oes] 57 36 46| ated 58 56 55 | stes 53 34 
Mane W. | 396 $2 10] wee] 38 88 44) amt 40 5 43| ost 42 49 8 
Spica E.] 76 45 38] ael 77 $38) west 75 35 83] aml 73 44 38 
e Arictis W. | 100 49 87] est] 808 §8 84 | comps 804 35 46) wml 505 99 383 
Vane W.1 9% 99 of] sey] t00 87 3:1 eet tor 56 8] et | tog 96 88 
Aldeberan W.] 68 53 59/ ete] 70 55 88! age 72 87 84] wl 73 39 47 
Mans W. 1 49 96 37) smell 5t 36 35| atl 55 16 58) aserl 54 57 47 
Seca E.] 65 84 93] est] 63 38 42] etl 6: gS 4] ate ¢ 63 
Sarcan E.] 105 93 87] secs] 803 90 $3/ conf 200 7 53] enti 98 84 27 
Antares E.] 383 @ 8| esse] 309 90 42 | agpel 307 36 96] asl 805 $8 45 
Aldebaran W.] 83 538 6| ageti 84 82 59) wrt 86 8 36/| west 87 $3 $5 
Maas W. 1 63 37 $$] ess 65 83: 8) apnl 66 $6 43| este 68 88 40 
Pollaz W.f 40 § 6 epph 42 g8 52] ame] 43 35 4] eae] 45 28 41 
Speca E.] 5: 37 55| emi 49 38 38] ated 47 44 46) emi 45 $7 39 
Satvan E.7 8) a: 7/ eesti 87 95 16] wel 8 9 8] ast 84 88 87 
| Aatares E.] 97 344) ewsi 95 19 atel 93 38 t0/| esl 93 44 §0 
sy | Aldoberan W. | 96 67 17] co] 99 36 53) 0 cam] ton 28 46) on] to8 t0 94! 
| Mane W. 1 77 83 39| aml 79 9 37] amy fo 65 52] eret 82 42 24 
Polles W. 1 $6 a 33/| atsl 64 9 23] ern > 58 yo! eel $9 47 $6 
Sprca E.] 3% $7 8] eet 35 8 8| cot 33 38 53] sot 38 99 29 
Satves E.] 79 94 83] ems] 73 35 $0! emi 72 47 3] ant 69 $7 96 
Antares E.] Sa 43 54| otf 80 53 35| onl 79 8 54] orl 77 33 58 
08 | Aldebaramn W. 11:2 16 45] cedi tzsy ¢ 8] entel 186 $3 84] sop 836 42 $3 
Mase W. 1 ot 55 ¢3| cml 93 86 861 eel 95 14 gO] eel 97 2 $3 
Polluz W. 1 68 64 45] semi 70 49 $4 opi 73 4t «83 | epol 74 38 85 
Regules W.T 5t 55 $| ame $3 49 83) aml 96 40 33] om] 5758 § 
Satian E.] 60 99 t4] ee] $9 98 68! weil §7 8 36] et 55 18 «6 
E.] 68 © 36] em] 66 g t7| aml 66 27 48/| aml 62 96 80 
sg , Maze W. 7 106) 5 gr] sty] s0o7 94 27| eT ton 99 89) ete ttt ga 6 
Pollaz W. 7 As ao 16] moet 85 gs 7] at 87 364 Of ame Bo 26 56 
Regules Ww. ao gt sy! emeh 68 68 37) owed $0 99 47! wnt $3 37 $9 
Jcvrrer W.] 45 748) ond 4§ 0 43) o@ 46 93 S[ wel 48 45 55 
Sarvuan E. a> @ 4p? esd 4g 8G 88] oO 42 89 gt] cast 40 33 86 
Antares E. $3 % ty ompet 98 84g 07 464 38 44 | = 7 39 87- 
« Aquila E.f 104 8y $71 werd 103 $ 80( ex fites 88 87) gel too 42 80 
; | 

se | Pollaz Ww. * 44 § ee 100 96 62 ami toz 24% 86] ate] 106 19 39. 
Regul-30 W. 7 ft 9g" gt.) atof 63 940 5, ome d 65 32 38! eww 67 24 17. 
Jeesses WwW. SS » at | wf 60 817) ae f 68 96 467] «omesd 69 47 88, 
| Antares E. 3" “36 ona] 56 36 25) otf 36 24 27/ «att gs 32 38 
eAjula E.f 9830 47) om ws] 89 86 42) gal 87 50 87 


9: 3 4 


e 
ad 


Ra 


URE BSUREG TRETGD GRELTT GSRTTES TEG7s2 tt 


Asya a 





4 
i 


44 
44 


“4 


42 


47 


a4 
49 


jo 


Mama and Utrartiug 


web (abejaet, 


Magulue 

writ Aw 
Antara 
wAguile 


fdr.ycasboe® 
five sue 
pita 
Aguile 
j repgacg bbe 
TT 


aat 


for cobee® 
{is 46 ad 
ogele 4 

rm Ayull# 

i] vaapaul 
ba 0068 


Sa « 
; vpenent docs tel 


' 
a 
Pare 


de 

oF WEL! 
Aileitea 

br ssssseoddaatsl 
Bim 


Styl a 

Set en 
ilaite 

bev sansesdbaaual 

his 


Sp yet a 
Haran 
Autaios 
Sim 


Saran 
Antates 
Sum 


Sarvunw 
Autatos 
SuM 


Sarwan 

Antates 
a Aguile 
Sum 


“> 


REESE TOE FFFSSE FREESE FEE 


£E= FREESE 


Gm Gus 
ae 
oo @ 


“ee meee 


MEE 





GREENWICH MEAN TIME. 


69 15 
65 4y 
§0 40 
86 14 


84 2 
Bo 33 
so 3 
73 33 
97 27 
§2y §§ 


98 34 
95 §& 
44 33 
6: 24 


84 32 
336 3 


§8 44 
70 §9 
302 §! 


36 
§7 


44 
26 


59 


86 8 
48 17 
40 17 


74a 
34 
26 


58 


97 28 


3a 
34 
32 
15 


99 
61 


53 
65 


74 «°7 
60 30 


$3 19 


86 56 
79 «14 
4! 


9) 34 
yi 44 
qf ay 
yo ua 





37 


yo 
ty 
10 


16 


ao 
24 


th 
241 
qe 
‘4 





MAROH, 1897. 


LUNAR DISTANCES 


8143 
e118 
ar49 
0847 


9239 
§190 
9585 
9551 


9337 


£443 


9437 


8774 


9545 
a4gt 
8440 
9477 


who 


aty4 
appa 


9746 
avai 
ys 


eu 
u~N 


PUL 
ars 
gots 
ge7' 


114 


10% 


74 


28 
§6 
8& 


87 
49 
4I 
45 
75 


toz 
63 


55 
63 


73 
03 


§1 


RS 
Ru 
qu 


aim 
a} 


as 


$0 


zo 
44 
at 


66 


R's 


» eh 


47 


13 
4r 
22 


15 
58 


22 
15 
31 
§2 
48 


45 


10 
3t 


28 
gt 


47 


35 
34 
44 


gO 
3a 
§3 


45 
so 
ae 


$Y 


P.L. 
of 


2061 


#755 
R227 
0368 
268: 


8470 
2245 
9817 
2250 
$266 
2564 


8753 
2674 


2$35 
2450 


e538 


#333 


0642 


0647 


97456 
87 32 
glow 


aw, 
Sip: 


ers 
& Cy 
<3) 
p08! 


VIb. 


72 


2) 
9g §t 35 
34 
23 3 


ag68 
2541 
2464 
gors 


0565 
$395 
aQr3 


2665 


9937 


ar 4s 
grat 


a* 44 
B13 
gan 


gan 
ano 
syow 


XVIL 


1Xh. 


74 49 54 
71 15 22 
25 6 48 
8x 26 26 


89 31 4% 
86 2 19 
35 31 38 
68 55 32 
92 24 3 
124 27 53 


103 56 42 
100 32 26 





9075 


J GSES FESSR FESEE TES GSRSER EFESER 22 


£3 
as 


3 


tf 


mils 








XVIII. MARCH, 1897. 50 


GREENWICH MEAN TIME | 
LUNAR DISTANCES. | 























| PL PL PL Pk 
xf Midnight. of xve. of XViI1& of XXi® | ot 
23 | Oa De tne. | ind | 
, e e e e . e e e! e | { 
a3 | Regulus W. 1 76 40 43 mt 7% 31 40, 6] 50 88 85] crf Ba ta 37! ony, 
Jurizae W.f 73 7 & of. 74 95 26) opel 76 49 40} empl 75 40 «| ased 
Aatares E.] 23 85 46! sms] 2: 26 96] esse 29 96 318] csesl 37 63 $4] ony 
e Aquila E.f 79 $8 7| oti 78 16 8) opt 76 48 32] eel 79 7 28, ole 
sa Regulus W. 1 9 20 49] a] 93 9 40] emt 96 $8 25] ar] 96 46 33] ons 
' Juesraer W.T 87 $2 §$] eset 89 92 34] ese] Ot 30 47] ot: I 93 19 463) cop 
| Speca W.T 37 20 2h: apt 39 9g §) esl 40 $7 23, on] 4245 27) oe: 
e Aquila E.f 67 34 ©] ett 65 63 8) som 64 33 99: ww] 62 93 84: gare 
Fomaihant E.f 90 43 18| ef 89 9 48/ ons] 87 28 34! oss] 85 42 57) ore 
| Sun E. I saz 46 27| ewe tas § 87] essa Big 24 331 en] 187 43 | ny 
33 Regules W. | 10§ 43 39} of: 807 #9 §6| emf 109 16 §] emi tzs 8 $4; apn 
Jc ervsa W. | to2 tg go! ees] tog 6 55] empl 0g $3 93] ats] t07 40 8 oe) 
Spica W. 7 $8 48 30] ome $3 27 $0] sept $$ 13 $8] a0t 96 $9 831 ape: 
e Aquila E. $$ 39 a 3909 $4 39 $6 9098 $3 $3 33] seer §f 33 | 9908 
temalbact F&F. 377 a? $4, sol 73 90 S| met 74 82 42 wei 72 34 45! ae 
Sens E. | tog 35 8) st] 107 46 10| ots] 106 7 39| os] 104 29 *| Ces 
4 | Spica W.T 65 43 24 emf 67 37 13| emf 69 to 44! err 70 $3 $5 | com 
Feumalhast E.f 64 34 161 a@etl 65 4 22/ tf 62 32 § orl §9 58 a0! apes 
| Scns E.f 96 33 yl wet 94 46 G0] ext 93 10 $1 we 93 §$ 18] oe 
84. Spica W. 79 85 39] eset 8: 6 96) epi 83 47 39 | wml fe 38 24] os 
i Sattan W. 7 43 39 S$] est 43 88 Sa! amet 44 5% 44) mre 46 35 87] one 
Aatare< WwW. 33 83 44 | soto l 39 84 83° ceed gf 6 320 et gS 97 8g! onee 
Parma hawt FE. $2 34 O gata 40 §f 7; giys 49 249 § go: 48 8 2? 9ne5 
Sun EE. Ss 4: 33 @s1 52 7 95! aad Bo 5g 86) «tel 790~«688 gl] latre 
I 
6 Spica W.T 92 6° gt | ome | (94 96 $4] att 96 § 421 otetl 97 44 32] ote 
Darvas W. 7 $453 1 ce 46 31 6 tte 95 9 7] steel 50 46 95/1 ae 
Aatarees W. 7 46 $7 89, ote 4% 36 35, eet $0 86 19] eel $8 $5 57) om 
tomaibast EF. at $ BB! pens 53) 44 335 gees 35 370 4] xe 7 80 aM game 
Sum E.] 78 19 8$ «meh 6y 47 $7| wart 0% 16 45] atl 66 95 Go| age 
! I 
87 Spica W. Frog 92 84) = au] to7 ag $0 Qe f tiny 6 45 9 extt tito 43 17| qe 
Sarria WwW. f> g2 44 wet ty 3) §! etl os $2: eel 73 48 325 )« «0n 
. Antases Ww’. > 3 36) omy 62 go 34] ath 63 17 17, amd be 63 sf | ere 
Sus E.7 $295 9 pal $7 465 467. pred 56 16 39, wt 54 47 46! grr 
38) Sarvas W. mr yh ge tif 3 8g 16 | opt Ss 98 4! om: f &o 83 92] Ge 
Anatases WwW’. 5245 4° owl 74 89 14! mei ch @ 2: © 8 977 39 80] a 
Ses E. 47 3 6% ase 45 $9 35, tte gg 82 1S] ser d 43 § 82) gee 
a Sattes W.p vs tts rl 96 4g 1 ol ee | i ee Le ee 
_ Antases Ww. "g §$t 13 smi 87 § «8 aft BS 58 gs) ates gpm 82 ie mm, 
Sts E. 7 35 $3 24) «| ere 96 27 49] set 33 8 33) eh 8t 57 tt pte 
go Satien Wo dss 43 92 ost tor § gt! epee d toh 97 go. apf tto 9g mf , 
Antares Ww’. Toa Sas 79-3953. PF tot 8 6g) aad tos 3g 6 ow 
eAy..: 2 Ww 4° $5 64 creel 62 ga! om $389 3%: smell $4 37 Fy opie 
E a4 34 $8) gor 3g 88 ast gen 3t 68 
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THE SUN’S Equation of 
Time, 


Sidereal to be 
Time of Added to 


Semi- Subtracted 
from 


Day of the Week. 
Day of the Month. 

















diameter 
Apparent Diff. for Apparent Passing | Apperent | Diff. for 
Right Ascension. | z Hour. Meridian Time. : Hour. 
h m e ry 8 m ry e 
Thur. | 1] © 44 13-59! 9.105 64-53] 3 47-99] 0-749 
Frid. | 2] © 47 §2.18 9.221 . 64.551 3 30.07] 0.744 | 
Sat. | 3] 0 51 30-90 9-117 16 1.42] 64.57] 3 12.29| 0.738 
SUN.| 4] 055 9-78. 9.124 5 5417.5 | +87-051 16 1.15] 64.59] 2 54.66] 0.9731 
Mon. | 5] © 58 48.82| 9.131 617 3.5] 5678116 0.88] 64.62] 2 37.19] o724 
Tues. | 67 1: 2 28.04] 9.139 6 39 43.0] 56.50] 16 0.61f 64.65] 2 19.91] 0.716 
Wed. | 7] x: 6 7-46 9-147 7 215.6] +56.20] 16 0.34] 64.68] 2 2.83] 0.707 | 
Thur. | 8] 1 9 47.10, 9-156 724.40.8| 55.89] 16 0.07] 64.721 1 45.95] 0.698 | 
Frid. | g] 1 13 26.96 | 9-166 746 58.4) 55-571 15 59-80] 64.76] 1 29.31] 0.688 | 
Sat. ‘rol 417° «+7.08| 9.877 8 9g 8.1 | +55.231 15 59.53] 64.80] 1 12.91] 0.677 
SON. '11] 1 20 47.45| 9-388 8 31 9.5| 54-881 15 59.271 64.84] 0 56.78| 0.666 
Mon. Re I 24 28.11 | 9200 8 53 2.3| 54-521 15 59.00] 64.89] 0 40.93] 0.654 
Tues. I 1 28 9.07, 9.213 9 14 46.1 | +54.141 15 58.74] 64.93] © 25-38] 0.64: : 
Wed. '14] 3 31 50.34 9-227 9 36 20.8| 53.751 15 58.47] 64.987 © 10.14] 0.628 


Thur. 15] 1 35 31-96 9.241 9 57 45-8| 53-34] 15 58.211 65.03} © 4.76] 0.614 
Frid. 6 I 39 13.92, 9256 10 19 1.0 | +52.92] 15 57-95] 65.09 





O 19.31 | 0.598 | 
Sat. ly I 42 56.26 9.272 1040 6.1] 52.49] 15 57.681 65.15] © 33.49] 0.582 
SON. 38 1 46 39.00: 9.289] Ir Xx 0.6] 52.051 15 57.42] 65.21] © 47.27| 0.566 
Mon. |19[ & 50 22.14! 9.306] 2 2r 44.4 | 453.59] 15 57.15] 65.277 1 0.65] o.549 
Tues. |20] 1 54 5-71 | 9-324] 2 4217.1 | 5x.x20 15 56.89] 65.33] 3 13.60| o.s3r 
Wed. |ar} 1 57 1972, 9-343] 12 2 38.4| 50641 15 56.63] 65.39] 1 26.10] o.sz2 
Thur. |} 22] 2 1 34.19: 9.363] I2 22 47.9| +50.15] 15 56.371 65.46] 1 38.16] 0.492 





Frid. '23] 2 § 19.14| 9383] 124245-4] 49-64115 56.111 65.521 1 49.73| 0.472 
Sat. [24] 2 9 +57, 9-403] 13 2 30.4] 49.121 15 55.851 65.59] 2 0.82| o.¢52 


SUN. |25] 2 12 50.50! 9.424 13.22 2.8 / 448.58] 15 55.59] 65.669 2 11.42] 0.432 
Mon. |26] 2 16 36.94! 9.446] 13.41 22.1] 48.03] 15 55.34] 65.73] 2 21.501 o.g10 





Tues. |27] 2 20 23.90, 9.468] 14 0 28.0| 47.46] 15 55.09] 65.80] 2 31.08| 0.388 
Wed. | 28 224 11.38 | 9-490] 14 19 20.1 | 446.881 15 54.84] 65.881 2 40.12| 0.366 
Thur. 2 27 §9.40° 9.512] 14 37 58.2] 46.281 15 54.59] 65.95] 2 48.64| 0.344 


29 
Frid. |30] 2 31 47.96 9.534} 14 56 21.7| 45-67] 15 54.35] 66.03] 2 56.62| o322 
Sat. [31] 2 35 37-05 9.557]N.15 14 30.6 ! +4505] 15 54.11] 66.10] 3 4.06] o.299 


Norse.—The mean time of semidiameter passing may be found by sabtracting ~ 15 from the sidereal time 
The eign + prefized to the bousty change of declination indicates that north declinations are increasing. 
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1 Minate 


APRIL, 1897. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Diff. for Declination. 


SUNDAY 3235. 

8 ' $§ ' ° 
45.22 | 1.9752 ‘S.12 
43-58 | 1.9701 12 
41.63 | 1.9649 | II 
39-37 1.9599 | It 
36.82 | 3s.9530 | II 
33-97 | 23-9501 11 
30.83 | 1.9453 10 
27-41 | 1.9407 | I0 
23-71 | 2.9361 10 
19-74 | 3.9316 | 10 
1§.§0 | 1.9271 10 
10.99 | 1.9237 9 
6.22 | 1.918% 9 
1.20 7.92428 9 
§§-93 2.910% 9 
50.41 | 1.9060 8 
44-65 | 1.9082 8 
38.66 | 1.988 8 
32.43 | 3.8044 8 
25.98 | 1.8907 8 
19.31 | 1.8869 7 
312.41 1.8833 7 
§-30 | 1.8798 q 
57-99 | 1.876 IS. 7 
MONDAY 26. 
§0.47 | 1.8731 |S. 6 
42.76 | 1.8698 6 
34.85 | 1.8666 6 
26.75 | 1.8694 6 
18.46 | 1.8604 5 
10.00 | 1.8575 5 
1.36 | 1.8546 5 
§2.§§ 1.8518 5 
43-58 | 1.893 5 
34-44 | 1.Bebs 4 
25.14 | 2.8498 4 
15-70 | 1.8414 4 
6.11 | 1.8390 4 
§6.38 | 1.8367 3 
46.51% | 1.8343 3 
36.50 | 1.8392 | = 3 
26.36 | 1.891 , 3 
16.18 | 3.82%2, 2 
5-74 | 1.8262 2 
§§.25 | 1.8243 2 
44.65 | s.H22, 2 
33-94! 1.8207 2 
23-13 | 8.8190 1 
IZ.22 , 2.817% z 
1.22 ' 1.8:59 S. z 


16 


50 
37 
24 
10 
57 
44 
30 
17 
50 
37 
23 
10 
56 
43 


16 


48 
35 


7 


54 


39.0 
34-3 
27.3 
18.0 


52.8 
37-1 
19.4 
59-7 
38.1 
14.7 
49-5 
22.6 
54-1 
24.0 
52-3 
19.1 
44-5 

8.6 


31.4 
52.9 
13.2 
324 
50 5 


7.6 
23.8 
39-0 
53-3 

6.8 
19.6 
31-7 
43-1 
53-9 

4-2 
14.0 
23.3 
32.2 
40.8 
49-1 
57-1 


12.5 
20.1 
27.6 
35-1 
42.7 


$8. I 
6.0 


3.136 
13.173 
33.310 
18.245 
18.279 
23.912 


13-375 
1$- 405 
33.434 
13.4628 
19. 488 
23.$1§ 
1. $42 
13. 565 
13.587 
13.609 
39. 632 
39.652 
33.673 
19.689 
33.707 


33.728 
83.799 
33.754 
13.768 
39.761 
33-798 
33. Bag 
38.815 
29. 824 
19. 848 
33. qx 
19.848 
13.854 
33.859 


13.868 
23.878 


39.874 
13.875 
139.874 
xg. 873 
23.672 
23.870 
33. 866 


COCDCOCODODOC OOO OOOO DOCOOOS 


TUESDAY 327. 
m 8 e e 9 @ 
16 1.22 | 1.899 |S. x 22 6.0 
17 §0.13 | 1.8145 xr 8 14.2 
1g 38.96 | 1.8132 O 54 22.7 
2I 27.71 | 1.8218 O 40 31.4 
23 16.38 | 1.8106 O 26 40.5 
25 4.98 | 1.809 |S. 0 12 50.0 
26 53.5% | 1.808% IN. 0 I 0.0 
28 41.98 | 1.8073 O 14 49.5 
30 30.39 | 12-8064 o 28 38.4 
32 18.75 | 1.8036 © 42 26.8 
34 7-06 | 1.8048 © 56 14.6 
35 55-32 | 1-8ag0 1x0 1.6 
37 43-54 | 1.8034 I 23 47-9 
39 31-73 | 1.8008 I 37 33-4 
41 19.88 | 1.80ea zr §: 18.1 
43 8.00 | 1.8028 2 § 2.0 
44 56.10 | 1.8075 2 18 44.9 
46 44.18 | 1.8012 2 32 26.9 
48 32.24 | 1.8009 246 7.9 
50 20.29 | 1.6008 2 59 47-9 
52 8.34 | 1.8007 3 13 26.7 
53 56.38 | 1.8007 3.27 4-4 
55 44-42 | 1.8007 3 40 40.9 
57 32-46 | 1.8008 IN. 3 §4 16.2 


WEDNESDAY 28. 
1.8009 IN. 4 7 50.2 


20. 51 

8.57 
56.65 
44-75 
32.87 
21.02 

9.21 
57-43 
45-69 
33-99 
22.33 
10.73 
59.18 
47-69 
36.26 
24.89 
13-59 

2-37 
§1.23 
40.17 
29.19 
18.29 

7.48 
56.77 
46.15 


1.80r8 
1.8015 
1.8018 
1.8028 
1.8008 
1.8034 
2.8040 
1.8047 
1.8044 
1.8062 
3.8072 
3.8080 
1.8090 
3.8100 
r.8333 
1.8123 
1.8196 
5.8150 
3.816% 
1.8:77 
1.8191 
3.8206 
1.8232 


4 21 22.9 


4 34 54-2 
4 48 24.2 
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1.8238 IN. g 25 11. 


23.066 
15. 86x 
33.857 
13.852 
19.845 
23.847 
13. Bag 
3g. &a0 
1g. 8x2 
13. 808 
28.790 
19.776 
38.765 
13.758 
18.798 
3% 723 
13. 708 
13. 698 
13.473 
39.647 
15.648 
33. 6x8 
13. 998 
33-577 


13.596 
33. $34 
19-528 
13.488 
13.468 
23.438 
19.428 
1§. 385 
3§.358 
33.930 
1§. $00 


13.072 | 


29.242 
33. 209 


19.377 | 
23-145 
83.208 | 


13.077 
23. 048 
15.007 
12.973 
19.934 


12.896 


12.957 
32. Bry 
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SATURDAY, MAY 3. 





e ® 7 8 3 @ e ® te ¢ e e 
q6.t4 | cans N. g 25 11.8 _ eh 9.78! sem N.t% 40 £9. § | sa.eny 
33-63 | 1. | 9 37 58-9, m77 
84.83 s.On79 , 9 SW 44-4 98. 717 
14.98 | 2.0m - 30 § 37.6! mes 

472 | 8.Qp290 | 10 36 «7.8 | on.6ys 
| 


$4-63 | 2. ' s0 88 45.7 
44-67 | 8.092, 10 4f 83.0 | onge 
54-53 | t0pe. 10 $3 $3.7 one 
25.05 | s.0y0, 8 6 

3§.§8 | s.Sees te 28 §0.8 | =o 


@ @~ Ovewn~@ 
eos. went SEES ESSE Sn 











80 | 6.04 | s.Ber 33 §t 14.3 | sa. gy 

33 | $6.73) sfess! 88 43 36.7 | re. 219 

38 47-$3 | s.Qa@ | 82 $5 $5.6 1 caenz 

83 35.46 | 2.090 3 68 83.8] saep 

Ye 39 $$ | 1.0587 82 20 324.0 | so see 

8§ ! 30 80.75 | 8.0402 22 33 33.97 | oe. 04? 
1 36 38.12.2160 8.04: 33 44 4° 6! ety 

17, S86 Shy | nem 8B Sh aS sees PHASES OF THE MOON 
| 38 | 1§ §$37 0 t.&]e 13 5 44 § 9 8.9 

89 87 47.40 | s.erey . 89 er 98g tet __ _ 
so CC te oo? ee 
| es 83 90.37 | sever) 85 44 86.8 | Oster és. es 
ss 33 2370] 2.09) ©6013 $633.6 | 2.00 f @ New Moon . . . . April 3 16 23.9. 
ag 85 30.19 | 0+) Nig 7 $7.31 oof ) Foret Quarter . . . 2. . 9 80 26.8) 

O Full Moon . © @© @® @ @ 26 38 24.4 

! FRIDAY 0. C Last Quartes . . . « - 83 Q 47-9 
1 @f 8 87 BBs] cow Ng sy 37. 83. hes _ . —_ . _ 
. 87 8 ag 8.69] cm) tg yt 84.6) os te ° ™ _— " 
" § 8 90> §4.f-y ates $442 6" 0 thee 4 8 
.§ 833 47 “3 co & t4 $4 17-9 6t.e"? ¢ Apogee oe © @ @ @ April 4 844 

4 8 34 42.85 t. Gre 1$ 5 44-8 |) to @Migee . «© © © © © © 

4 B36 34 %> |! 2. tue 34,37 6.6 ° a0 yes cP 7 87 
1 6 8 98 3% 43 oars ' £9 245 343 | oe ——_ 
: 9 8 0 2345 | tem 89 39 40 § , O8.er 
* BO] 8 ga t60", aos 3§ $0 91.46 | 82 95 

9 | ’ a ee 2 360 8 §" P as. 

80 t 44 $37 tpw | 16 83 £0 os ms 

ts] 8 48 ov pom, $9 84 ty nm, 

ye ee ee ee OY | 

agp | 8 gt ya tem. 8h 44 gt tte 
! 84 8 $3 o4 %% B 98's 16 $f 143 b. °8 

8§ 8 $$@°' "4 i ae 17°7~=~-7 8 » 

86 ! 8 $7 3° $6 tee BP ut ary o as 

87 299 39248 856° 87 wt te tl 

| s3a84> +e: | oT nn ie o of 

39! 8 3g ter) ume tie soe Ot 

so '°' 8 § 83.44 t.pess a> 4, gs * 1. oo 

SY 8 7 38 ws sn | 48 ban, Bg! 

a a ) te "2. 0:s ve: 

89 Ses «29° t, amet. 8 > ips 
ee OS ee Se oe | ' oe 
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3 P.L. P.L. 
3h Name and Direction ne IIIb. of VIb. of IX. 

3 | Sux W. 15 16 53| ssl 16 35 34] 3576] 17 54 35| S96] 19 13 52 
Mars E.| 67 23 33| seat 65 58 3] sz3x7] 64 32 38] sez] 63 7 17 
Pollux E.] 82 48 35| sos) 81 19 42] 9068] 79 50 §2| sox] 78 22 7 

4 | Sux W. | 25 53 4/1 ssf 27:33:13] ssx0of 28 33 26] ss07) 29 53 42 
Mars E.] 56 1 30] sel 54 36 30| 32617 53 It 33] 3263] 51 46 38 
Pollux E.]| 70 59 22] x8] 69 30 §9] surf 68 2 39] s005— 66 34 22 
Regulus E.] 107 53 38| 3074] 106 24 57] 9076] 104 56 18] 3078] 103 27 41 

§ | Sun W. | 36 35 39} ss] 37 56 9| sez] 39 16 42] se89] 40 37 18 
Mars E.] 44 42 27| 32701 43.17 40] 3269] 41 52 52] sao 40 28 4 
Pollux E.f 59 13 25| 31028 57 45 18| sronf 56 17 Ir] sr037 54 49 § 
Regulus E.]} 96 4 58| 3083] 94 36 28| s82) 93 7 57| soa] 91 39 26 
JUPITER E.]| 98 28 11 so) 96 §9 7] 3063] 95 30 12] s063] 94 I 17 

| 6 | Sun W. | 47 20 59] sez] 48 41 54] seo] 50 2 53| Oey SI 23 57 
VENUS W. 17 13 41 | 3:00] 318 41 51] 90% 20 10 8| 3087 21 38 33 
Mars E.] 33 23 46| saof 3: 58 48| s2s8] 30 33 47/| see] 29 8 42 
Pollux E.] 47 28 32| sor] 46 0 23] 3009] 44 32 12] sol 43 4 OO 
Regulus E.]| 84 16 29| 3073] 82 47 46] 3070] 81 19 Of] 3068] 79 50 IX 
JUPITER E.1 86 36 23| 3053] 85 7 18] 3052] 83 38 9| saug9f 82 8 57 

7 | Sux ~ W.] 58 10 43] sex] 59 32 24] 34237 60 54 12] ser8f 62 16 8 
VENUS W. 1 29 2 46] sod 30 32 4] gost 32 32] sor7] 33 31 11 
Pollux E.] 35 42 27| sf] 34:14 1] sc8s] 32 45 33| 90837 3117 3 
Regulus E.1 72 24 §2| sas] 70 55 31| 30353] 69 26 2] soso] 67 56 26 
JUPITER E.] 74 41 48| soul 73 12 §| sor9] 71 42 16] gor3 70 12 19 

8 | Sux  W.T 69 8 5| sx6) 7o 31 Of} sssx} 72 54 6] subi 73 17 24 
Venus ~ W.] 4t 214! m6] 4233 S| ml 44 4 9] on7] 45 35 28 
Regulus E.] 60 26 16] sm] 58 55 44] 76] 57 25 1] 2667 55 54 6 
JurirEeR E.| 62 40 29] sf] 61 9g 38{ 26: 59 38 36] a527 58 7 23 

9 | Sux W. | 80 17:15] sezs] 81 41 56] sx0f 83 6 54) suri 84 32 8 
Venus W. fT $3 15 §5| 7:1 54 48 51 | 28561 56 22 6} ay2t 57 55 39 
Aldebaran WW. | 32 49 ©| 312s] 34 16 39] som] 35 44 54| 3068] 37 13 43 
Regulus E.] 48 16 17] s00f 46 44 1] Boot 45 11 29| 2677] 43 38 41 
JUPITER E.] 50 28 6| st] 48 55 34] 9877] 47 22 46| 66] 45 49 43 
Spica E. | 102 19 40| 2903] 100 47 25] stosf 99 14 54] 2875] 97 42 7 

| 10 | Sun W. | 91 42 42| sss] 93 945] st81 94.37 8] sizal 96 4 51 
Venus W. FT 65 48 23] a7] 67 24 Of a73:3] 68 $9 59] 2713— 70 36 21 

| Aldebaran W. | 44 45 38| ma] 46.17 29| s89] 47 49.49] 77] 49 22 37 
Regulus E.] 35 50 24] e751 34 15 §0| sf] 32 40 56] 27661 31 § 43 
Jupiter E.]| 38 017] «7@6] 36 25 31| 27727 34 50 27] 2758) 33 15 4 
Spica E.| 89 53 46] s3] 88 19 9| 2778] 86 44 12] e762] 85 8 54 

tr | Sun W. | 103 28 §4| gore] 104 58 50] 29931 106 29 10] a9751 107 59 $4 
Venus W. 78 44.15| s6o3] 80 23 6| 25%] 82 2 23] 25657 83 42 6 

| Aldebaran W.] 57 13 31| ws] 5849 5| sm] 6025 6] ss] 62 1 35 
Spica E.] 77 6 §9] sr] 75 29 27] sts 73 5! 32| s6068 72 13 13 

| Saturn E.] 114 31 28] eo] 112 54 21 | sol r1z 16 48] e642] 109 38 50 
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q PL PL PL Pt. 
Uf | Mere set Diesen | aidoight. | oe | oxve | ow | xvi | of xxm | oe 
Fe Odyert , ow tne In@ | oe , 
i 

- — e e @ ° a e ! es e = 
3 | Sew W. OO 33 aq oo 2t $3 7) sl 329 22 $9] seed 24 32 99] ase? 
Mans EB. f Ot ga 0) ae] tw 16 47] we 55 98 55] pet 57 26 320 er 
Polluz E.] 76 $3 37] wel 75 84 90] ssf 73 $6 37] much 72 37 45) ty 
4 | Sos W. 7 3t 36 Of send 32 54 att sm $3 56 45! teeth 95 18 tlw] 
Maas E. go 3t 49] sett 48 56 $4] sort 47 82 6] eT 46 7 16 let 
Polluz E. 65 6 7/ seri 63 37 $4] »w 63 9 43 seep Gur gt 38 = peer 
Regulus E.] t01 $9 6/ sme] 100 90 32, mel gy 32 Of mil 97 33 89 pte 
g | Sew W. 7 ot $7 96! ssi 43 38 37] nol 446 39 81) el 46 0 8, tes 
Mans E.] 39 $ 85] seri 37 $8 25] seme 56 83 34: weet 34 44 gt hh 
Pollaz E.] $3 20 59] send 51 93 .53' sof $0 246.47: sel 4% $6 40 jem 
Regulus E. 7 go 10 9g] pte 85 g2 32] mood 87 23 46' wel 49 49 9 ow 
Jorrtae E.f 923 32 2:3] smi gs 3 | ptoh By 54 26) wef 85 5 86 ee 
6 | Ses W.f 52.45 7/ sod 54 6 22] wont 53 87 43] ee 56 49 10) ee 
Venve W.. 83 7 61 west 26 96 48) wer 360 6g 3h] ptt 37 33 37) 2 me 
Mans FE. 27 43 34, serf 26 28 321 peel 24 $3 84] vewl 23 327 42 0 oes 
Pollas E.] 41 38 46! mmf 40) 7 30) pwede 98 39 88] were 37 10 go ety 
Regulus E. 7% at t7| whol 76 62 19.) ped 76 23 16: wish 73 54 =722 me 
Jurireer E. Bo 39 4! mes 79 10 20 | ww 77 40 $3 a) 76 31 24 yop 
7 | Ses W. 7 63 348 82] sed 659 © 85 see f 66 82 gh se 67 9g at ane 
Vance W. 7 36 3s of smd 36 38) cl mmf 55 8 ty) cel 89 5t 87 | ote 
Polluz E. 1 39 9% gt] pte fe 25 89 68 eed 8h 48 tg om 8g 8k gots 
Regulas ee ee ne Oe he Le ee PD 
jJuritive E. O65 42:36 wel 67 820 2) oe O4 ot gt) ot 64 88 80) og 
8 | Sen W. 7 7440 95) ee 76 8 8H] tee 7 25 37) wom 78 63 49 me 
Vases Ww. 47 7? o| ie 45 348 §0 apes go 80 $4 ay $8 43 26 ei, 
Regulas E. $4.23 $. etl $261 99] wel 61 30 © oe 49 45 3) ops 
jorsten E.] 56 95 35>, wl 55 4 19] omg 53 52 25) weet §2 0 24) am 

' | 
9 Sen W. 7 8s $7 390 ere 87 ay 37] peel 88 49 360 Em tg $0 sn 
Vane Ww. $9.ay yt ef Ot Say! ew fa 38 tg reed by tg Mant 
| Akdetaran WoT 55 43 $0 pet gota gh! om at 43 22) oe 43 84 85 ote 
Regulus t.F ¢3 $37 ' ome go ga 36! wut 35 95 37 | sty 734 40 om 
| Juvetan 463% 33) ted 4263 471 ml gt 8 55 wl 30 36 45, im 
. Spwe E.1] o 9» 3' ol 94 38 42) orl os 2 2) mel yt 25 @ ote 

{ I . 
to 6(Sce W.f 97 32 gh pe Poy ot 82] pte tan go te pe Pron gy 28. pepe 
Veure Ww 73 05 71 wet 73 9 87] ems 79 27 $8 ake 77 4 GO ote 
Aldebaran = W.. + $4 $21 wel $2 29 95 ood 4a 3 af sve 64 3% 2600 
Regulus FE. a9 10) Qos 27 96 96] ero sh 18 Oo oat 24 at 3600 ee 
Jeersraa bt. a Yen ee > § 89, est 38 27 Yo 3% 9 2400s 
Spece E.g 83 939 85) wo f At 978g) eof Se 20 63 atl 78 46 7 ft 

| 
se | Sew W. Pavep gt 8, woh tis 8 99] apex tts 36 33, mei ite 6 Gg of: 
Vaeu's Ww’. 84 323 872 wef Am 2 46) ows 88 gg 8: teh Qn 34 85 gt 
Aldebaran W. Gy 58 yt, met 618 yf atti fh 45 G8 tem 65 330) ty 
Speca ee er 2 oe er Le eC Od ec i eT) 
2 oh 


Satcan teh oo at ata teh at 7] ew tg 4a an ems 103 2 3, 
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4 P. L. P. L. 
Name and Direction . h. . 

| sma Zl] om |e 

z3 | Sun W. | 115 39 42] 2858] 117 12 55| 2838 
Aldebaran W.I 70 10 57] 25%] 71 50 14| 2564 
Mars W. | 38 3 20] s679] 39 40 28] 2660 
Pollux W. | 27 35 27| ss8] 29 14 49| 2553 
Spica E.} 63 55 20] #516] 62 14 29| 2497 
SaTuRn E. | ror 22 31] ssa7] 99 41 56| 2908 
Antares E. | 109 43 56] ssrof 108 2 56] s490 

13 | Aldebaran W.j] 83 38 rz] egs— 85 21 10| 2406 
Mars W. |] 51 12 53] e528 §2 53 36| 2902 
Pollux W. | 4t 6 18! ass) 42 50 3] 2372 
Spica E.[| 50 16 8{| e966) 48 31 45| 2348 
SaTuRN E.f 87 45 14| ess] 86 1 3] «356 
Antares E. 3 25| ss71 94 18 49) 2339 

14 | Mars W. 7 64 5% 4] 93731 66 35 18] a956 
Pollux W. 1 55 #9 53] 2371 56 57 25| ex19 
Regulus W.T 18 7 28] ems] 19 55 3] sazs 
Saturn E.f 73 39 32] sass 7x 5x 56| ea8 
Antares E.] 8 54 14| sau] 80 6 7| «198 

15 | Mars W. T 78 55 561 eu8] 80 43 12| 2235 
Pollux W. I 69 41 45] ansz] 71 32 28| 2098 
Regulus W. f 32 40 45] ssor] 34 31 43 | 2087 
JupITER W. | 30 50 18] s203] 32 41 g| 2088 
Saturn E. 59 8 20] ary §7 17 57 | 2133 
Antares E.]| 67 18 16| so] 65 27 7| 208: 

16 | Mare W. | 93 22 19} arts 95 xr 45] arss £142 
Pollux W. | 84 35 51] soas— 86 28 46] sor7 2005 
Regulus W. | 47 37 10] sors] 49 30 24] e006 3993 
JuritER W. 1 45 46 43] snl 47 40 | 2003 2989 
Antares E.] 52 20 43| scp] 50 27 23] wor 1989 
eAquile E. | 104 50 58] sty] 103 14 4] e672 ates 

17 | Pollux W. 1 99 43 32] 198] ror 37 26] 186 3987 
Regulus W. | 62 47 29] 970) 64 41 45] t972 1972 
jJopira W. | 60 57 41] s7] 62 52 2] 1968 3968 
Antares E.| 37 9 4%| rl 35 15 20] 1970 1970 
e Aquilxy E.] 9t 47 Ir] stosf go 8 23] 260; atoy 

18 | Regulus W. | 78 « 24] 1986) 79 §5 21] 1990 e008 
Jupitar W. 76 12 22] tet 78 6 25] 198 1999 
Spica W. | 24 3 32! sof 25 56 50] aor: 0:8 
e Aquilz E.| 78 38 22| 5:1 77 0 36/| 266 a703 
Fomalhaut E.] 103 3 8) ss5f ror 18 27] 2355 9399 

%9 Regulus W. 93 8 25] wu4f 95 ©o 50 | 205 0077 
forrree W. | got 20 3] sar] 93 12 33] 20:2 8074 

pica W. 7 39 7:13] 253] 40 59 24] 20, 2084 
e Aquile E.7 65 48 33] 29] 64 14 56! 28-6 ags8 
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Diff. for Apparent 
3 Hour Declination. 


N.1§ 14 30.6 


15 32 24.3 
15 50 2.6 


16 7 25.3 


16 24 31.5 
16 43 21.5 


16 57 54.8 
17 14 11.1 
17 30 10.1 


17 45 51-5 
18 115.0 


18 16 20.4 


18 31 7.3 
18 45 35.6 
18 59 44-9 


19 13 35-0 
19 27 5:7 
1g 40 16.7 


19 53 7-7 
20 § 38.4 
20 17 48.7 


20 29 38.2 
2041 6.8 
20 52 14.1 


21 259.9 
21 13 24.0 
21 23 26.2 


21 33 6.2 
21 42 23.8 
ar §1 18.8 
21 $9 51.0 
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445.05 
44-42 
43-77 


43-11 
42-43 
43-74 


+41.03 
40.3% 
39-59 
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37-34 


+36.57 
35-79 
34-99 


+34.18 
33-37 
32-54 


+31.70 
30.85 
30.00 


429.13 
28.25 
27.36 


+26.46 
25-55 
24.63 
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21.82 
20.87 
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15 54-11 
15 53.88 
15 53-65 


15 53-42 
1§ 53-20 
I§ 52.98 
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15 52-55 
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T5 51-93 
I5 51-73 
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15 51.34 
15 51.14 


15 50-95 
1§ 50.76 
I5 50-57 


1§ 50.38 
15 50.20 
15 50.01 


15 49.83 
15 49.66 
15 49-49 


15 49.32 
15 49-15 
15 48.99 


15 48.84 
15 48.69 
15 48.54 
1§ 48.40 
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I. 

Equation of 

Time, 

to be 
Subtracted 

from 
Apparent Diff. for 

ime. : Hour. 
m 8 8 
3 4.06] 0.299 
3 10.95] 0.276 
3 17-30] 0.253 
3 23.10] 0.230 
3 28.35! 0.207 
3 33-06| 0.184 
3 37.21] 0.161 
3 40.80] 0.138 
3 43.85] ors 
3 46.34] 0.092 
3 48.27] 0.069 
3 49-64] 0.046 
3 50.46| 0.022 
3 §0.72| 0.001 
3 50.41] 0.024 
3 49-54) 0.047 
3 48.1r] 0.072 
3 46.12! 0.095 
3 43-56, 0.118 
3 40-45| 0.14! 
3 aa 0.164 
3 32.50' 0.187 
3 27.80! oro 
3 22.50! o.a32 
3 16.69! 0.253 
3 10.36! 0.274 
3 3.53! o294 
2 56.22] 0.314 
2 48.45, 0.333 
2 40.22 0.351 | 
2 31.56" 0.369 
2 22.50 — | 


| Nore.—The mean time of semidiameter passing may be found by subtracting « 18 from the sidereal time 


| The sign + prefized to the hourly change of declination indicates that north declinations are increasing. | 
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126 
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130 
13% 
132 


133 
134 
135 


136 
137 
138 


139 
140 


141 


142 
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THE SUN’S 
TRUE LONGITUDE. 
Diff. for 
: Hour. 
A A' 

41 20 45.9 | 20 17.6 | 145.48 
42 18 56.5 | 18 28.0] r45.41 
43 17 5.3 | 16 36.7 | 145.33 
44 1§ 12.4 | 14 43.6 | 145.26 
45 13 17.6 | x12 48.7 | 145.28 
46 11 21.0 | 10 51.9 | 145.10 
47 9 22.5] 8 53.3 | 145.03 
48 7 22.2 6 52.8 | 144.95 
49 § 200) 4 50-4 | 144.87 
50 3 15.9] 2 46.2 | 144.79 
§xX 1100] © 40.2] 144.72 
5% 59 2-4 | 58 32.4 | 144.65 
§2 56 53.0 | 56 22.8 | 144.58 
53 54 42-0 | 54 I1-7 | 344-51 
54 52 29-5 | 52 59-0 | 144-45 
55 50 15-4] 49 44-8 | 144.39 
56 48 0.0] 47 29.2 | 144.33 
57 45 43-3 | 45 12-2 | 144.28 
58 43 25-3 | 42 54% | 144-23 
§9 4r 6.1] 40 34.8 | 144.18 
Go 38 45-8 | 38 14-3 | 144-23 
61 36 24.6 | 35 53.0 | 144.09 
62 34 2.4] 33 30.6] 144.05 
63 31 39-3 | 31 7-3 | 144,02 
64 29 15.2 |] 28 43.2 | 143-98 
65 26 50.2 | 26 17.9] 143-94 
66 24 24.2 | 23 51.7 | 143.90 
67 21 57.4] 21 24.7 | 143.86 
68 19 29.7] 18 56.8 | 143.82 
69 17. 1.0] 16 28.0 | 143.78 
7O 14 31.3 | 13 58.1 | 143-74 
971 12 06 | 11 27.2 | 143.70 


+ 0.35 
0.30 


+ 0.23 
0.14 


+ 0.03 


— 0.10 
0.23 
0.36 


— 0.48 
0.60 
0.69 


— 0.77 
0.81 
0.81 


— 0.79 
0.74 
0.67 


— 0.56 


0.45 
0.32 


— 0.19 
— 0.06 
+ 0.06 


+ 0.16 
0.25 
0.30 


+ 0.33 
0.34 
0.31 
0.25 


U + 0.16 


Radius Vector 
of the 
Earth. 


0.0035752 
0.0036818 


0.0037867 


0.0038897 
0.0039912 
0.00409I11 


0.0041893 
0.0042861 
0.0043814 


0.0044756 
0.004 5686 


0.0046604 


0.0047514 
0.004841 3 


0.0049304 


0.0050186 
0.0051059 
0.0051924 


0.0052778 
0.005 3622 
0.0054454 


0.0055274 
0.0056079 
0.0056866 


0.0057638 
0.0058 391 
0.00591 24 


0.0059835 
0.0060524 
0.0061 190 
0.0061833 


0.0062451 


Diff. tor 
: Hour. 


+44.8 
43-3 


+42.6 
41-9 
41.2 


+40.6 
40.0 
39-5 


+39.0 


38.1 


+37-7 
37-3 
36.9 


+36.5 
36.2 
35-8 


+35-4 
34-9 
34-4 


+338 
33-2 
32-5 


+31.8 
§1.0 
90.2 


+29.2 
28.2 
27-3 
26.3 


+25.3 


Nors.—Tbe numbers in column A correspond te the true equinos of the date; in columa A’ to the mean 


| 


equinox of January oa 


Mean Time 


Sidereal Noon, 


h 


a1 17 48.48 


21 13 52.57 
21 g 56.66 


21 6 0.75 
21 2 4.84 
20 58 8.93 


20 54 13.02 
20 50 17.1% 
20 46 21.20 


20 42 25.29 
20 38 29.38 
20 34 33-47 


20 30 37.56 
20 26 41.64 


20 22 45.73 


20 18 49.82 


20 14 53.91 
20 10 58.00 


20 7 2.09 
20 3 6.18 
19 59 10.26 


19 55 14-35 
19 51 18.44 
19 47 22.53 


19 43 26.62 
1Q 39 30.71 
19 35 34-80 
19 31 38.88 
19 27 42.97 | 
19 23 47.06 | 
19 19 51.15 


(Table 1) 


| 
19 15 55-24 | 
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86 45.7 | 16 44.6 | Ot 24.7] -or7 ] 61 208 -099 1 32 18.0 a.7a | 146 
16 41.9 | 16 3450 F 61 106 ogp | 60 564 156 
86 53.2 | 36 37.8 | 6o 38.3 od 60 166 
16204) 16138 | 59 63-7; -219¢ 7 59 . 176 
16 $$) 2§ $7.0) 55 §607 28] 58 186 
16497! 8$ 41-97 §7 $551] seo] $7 89.6 
t$ 344 | 15 273] 57 27, -e#2s] 56 20.6 
tg wo! 85 14-3) 501251] so] 55 a1 6 
8g 8&7 : 16 3601 $5 233: 1269] $5 ; ; 22.6 
$4 $93 ! 34 53838 $4 $32 | —3.38 | 54 236 
$4520. 1640467 54.2711 art 54 24 6 
19472 84490) $4 94] O57 7 54 3. 256 
$4445 8443-07 53594 9879 53 26.6 
14437, 34 4407 $3 805° coon] $3 37.6 


344460: 316 4507 535.7, aos9f 54 24.6 
844790! 34 4°77 54 54 oer] $4 é 29.6 


14597: 84 S33 0 $4 22.21 +0 | $4 309 3.0 
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Right 


Ascension. 


Right Diff. for 
“ Ascension. : Minute. 





SATURDAY 1. MONDAY 34. 
hm s r . ff 8 ° bm =°s s >. fr * @ 
oO} 213 9.78 | 1.9587 |N.18 40 29.5 | 10.017] O]} 3 51 34.70 | 2.1398 IN.24 57 53 | seS7p 
1] 215 7-41 | 1.96 | 18 50 28.2 9933 | I] 3 53 43-19 | 2.243: | 25 2 24.6 5.264 
21 217 §.26| 1.96: | I9 O 22.1 9-859 f 2] 3 5§ 53.87 | 2.1463 | 25 7 37-0 | $148 
3/1 219 3-34] 12-9698 | 19 10 11.3 9-78 7 3] 3 58 0.75 | 2.21496 | 25 12 42.4 $052 
4| 225 1.64] 1.97936] 19 19 55.7 96991 4] 4 O 9.82] a.138 | 25 17 40.8 @-915 
5 223 0.17 1.9773 IQ 29 35-2 9-618 5 4 2 19.09 ] 98.2562 25 22 32.2 4-798 
6] 2 24 58.92] 1.98: | 19 39 9-9 | oss7— 6] 4 4 28.55] 8.1593 | 25 27 16.6 | «4.08: 
7 | 2 26 57.90; 1.9% | 19 48 39.6] o4539 1 7 | 4 6 38.20] s.zs6a3 |] 25 31 53.9] 4.562 
8 | 2 28 57.11 | 1.987 | 19 58° 4.3 | 93007 81 4 8 48.03] 2.26533 | 25 36 24.0] 4.448 
g | 2 30 56.55 | 1.99%] 20 7 23.9] 9.281 9 | 4 10 58.04 | 2.163 | 25 40 47.0| 4.523 
10 | 2 32 56.22 | 1.99% | 20 16 38.5 | 9.20] 10] 4213 8.23] ars | 25 45 2.8 | 4.203 
IX | 2 34 56.12 | 2.0008 | 20 25 47.9 g31g | IX | 4 15 18.60 | a.xr73 | 25 49 11.4 | 6.080 
12 | 2 36 $6.25 | 2.0092 | 20 34 52.1 9-047 |} 12 | 417 29.35 | 8.1778 | 25 §3 12.7 | 3.968 
13 | 2 38 56.61 | 2.008 | 20 43 §1.1 8.999 1 13 | 4 19 39.87 | 2.180] 25 57 6.7] 3.899 
14 | 2 40 57.21 | 2.019 | 20 §2 44.8 | 880114 | 4 21 50.75 | 2.1888] 26 0 53.4 | 9.727 
15 | 2 42 58.04 | s.ors7 | 22 I 33-12 87601 15] 424 I. 2.185 | 26 4 32.8] 3.595 
16 | 2 44 §9.10 | 2.0196 | 23 10 16.0] 860116] 4 26 13.01 | 0.1681} 26 8 4.8] 5.473 
17 | 247 0.39] 2.0095 | 22 18 53.5 | 8580117 | 4 28 24.37 | 2.1907 | 26 rr 29.3 | 3.567 
18 | 249 1.92 | s.0a7% | 23 27 25.6] 8488118 | 4 30 35.89 | 2.1938 | 26 14 46.4 | 3.223 
19] 2 §r 3-68 | s.ogzsy | 22 35 §2.2 8.993 | 19 | 4 32 47-86} 28.1957} 26 17 56.0 | 3.098 
20 | 2 53 568] s.oss9 | 22 44 13.0] 89021 20] 4 34 §9.38 | s.198 | 26 20 58.1 2.973 
ax} 255 7-9t | s.os2 | 23 §2 28.3 8.007 | 21 | 4 37 11.34 | #2005 | 26 23 52.7 2.847 
22 | 2 57 10.38 | «0431 | 22 O 37.9 | 81:18] 22] 4 39 23-44 | «2.0028 | 26 26 39.7 8.720 
23 | 2 §9 13.08 | s.070 |N.22 8 41.8 | 8.017 | 23 | 4 41 35-67 | 2.2050 |N.26 29 19.1 £. 994 


SUNDAY 3. TUESDAY 4. 


2r] 3 45 10.48 | 2.199% | 24 40 26.5 g.738 
22 | 3.47 18.35 | o.:308 | 24 46 6.2 §. 605 
23 | 3 49 26.42 | 2.1963 | 24 $2 39.2 | 5-492 
241 3 $2 34.70 | s.x98 IN.24 57 5.31 5-379 


31.30 | 2.2372 | 20 55 6.0] aays 
45:56 | 2.2379 | 26 54 45-7 | eos 
§9.85 | 29.2555 26 54 17.4 @. $87 
14.18 | 2.299: IN.26 53 41.2 | e@@o 


o] 3 2 16.02] s.og9 IN.22 16 40.0 | 7.9 1 0] 4 43 48.04 | 2.2072 |N.26 31 51.01) a.967 
r] 3 3.19.19 | 2.058 | 22 24 32.3] 7-897 xr] 4 46 0.54] 2.0093 | 26 34 15.3] 8.599 
2| 3 § 22.59 | 8.097 | 22 32 18.7] 7.7997 2| 4 48 13.16] a.atz3 | 26 36 31.7] 2.212 
3| 3 7 26.23 | #066 | 22 39 §9.3 7.647 | 3] 4 50 25.90 | 2.2133 | 26 38 40.6 2.084 
4/1 3 9 30.10 | e.c6t | 22 47 33-9] 7-577] 41| 4 §2 38.76 | s.a1s3 | 26 40 41.8 2.956 
§ | 3 1% 34.20] soma | 2255 2.5] 7.4561 5 | 4 54 51-73 | 22172] 26 42 35.3 2.8a7 
6] 3 13 38.53 | sot |] 23 2 25.0 | 73%1 6] 457 4.82] 2.2190 | 26 44 21.0 2.697 
7| 3.15 43-09 | 2079] 23 9 41.4] 7.23 7 | 4 59 18.0% | 2.2207) 26 45 58.9] 2.568 
8] 3.17 47.88 | 2.0817 | 23 16 51.7 | 7.1007 8] § 1X 31.30 | a.azzy | 26 47 29.1 3.498 
9| 3 19 52.90] s.08% 5 | 23 23 55.81 7.06] 9 | § 3 44-68 | a.2238 | 26 48 51.5] 12.907 
10 | 3 22 58.14 | 2.08 | 23 30 53.6 | 69:21 10] § § 58.16] s.22s3 | 26 50 6.0] 2.277 
1r | 3 24 3.61 | s.o93: | 23 37 45.2 6.807 | Iz § 8 11.72] 2.2208 | 26 §1 12.7 3.047 
12 | 3 26 9.3% | 2.098 | 23 44 30.5 6.702 |} 12 | § IO 25.37 |] 2.2282 | 26 52 11.6 0.916 
13 | 3 28 15.23 | e.1003 | 23 5% 9.4] 6.505] 13 | § 12 39-10 | 8.229, | 26 53 2.6] azty 
14 | 3 30 23.37 | 2.2098 | 23 57 41.9 6.483 | 14 | § 14 §2.90 | 2.23907 | 26 53 45.7 0. 653 
1§ | 3 32 27.74] s.79 | 24 4 8.0 6.38: 1 15 | § 37 6.78 | 2.9319 | 26 54 21.0] ose: 
16] 3 34 34.32 | s.2115 | 24 10 27.6 6.272 116 | § 19 20.73 | 2.23390 | 26 54 48.3 0. 989 
17 3 360 41.12 ] e.assa | 24 16 40.6 6.162 | 17 § 2% 34.74] 2.2339 26 §5 7-7 0. 857 
18] 3 38 48.14 | 2.2388] 24 22 47.0] 6.0521 13 | § 23 48.80 |] 2.2358 | 26 §5 19.2 | ons 
19 | 3 40 §5.37 | ese9 | 24 28 46.8 932 8 19 | § 26 2.92] 2.2357] 26 55 22.7 | — 0.007 
20] 3 43 2.82] 2.1999 | 24 34 40.0 3-831 | 20 | § 28 17.09 | 2.2363 | 26 55 18.3 0. 299 
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s @ e , e e e @ @ . 
724 «2.46 | aw N.a3 49 56.9] ete 
7 26 13.78 | oste , 23:48 57-6] 7-009 
7 38 8497 | arte =. § 95 53-3 | pee 
7 30 36.03 | arte ! 25 38 42.5 9. 0r7 
7 $2 46.96 | s.rtep | 33 38 22.5 7-450 
7 34 $7-74 | e.crty' a3 89 96.2 ?- ows 
7 37 8.39] arp! 89 6 82.9] 7.05 
7 3q 38.90 | ase: | 83 98 42-4 | 7.21 
7 41 99.88 | arr@, 83 $0 $4.9 7. 
7 43 39-53 | aot] 3843 9-41 7m 
7 45 49.63 | arora 8 82 84 65.9 | Bets 
7 47 $9.98 | este. 33 26 qur.ig C. me 
79° 9391 astey: 22:18 34.9] O50 
7 $8 89.06 ee | 82 30 32.4 Com 
7 $4 28.991 assy!’ 88 8 as 3] O00 
7 $6 37.98 | acs! 82°93 7.3] Gop 
7 $8 47.33 ' atom! 92 44 24.3 | B77 
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8 g§ §.29 a tens | 38 36 38.4 | © B.gus 
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8B gn 3235 aowe' 88 287 1H | wo te 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 









, : iff, for 
Ascension. AMinure. Declination. saMinate. Hour. Aaceecion ve 
SUNDAY 9. TUESDAY 11. 
h m 8 8 e ® Cd » h m 8 8 e F @ td 
oO] 9 6 30.17 | 2.087 |N.16 9 42.1 | 12.008] O] 10 45 23.04 | s.c6z IN. 5 4 17.6 | 25.566 
r/| g 8 35.08 | 2.0809 | 15 57 37-7] 12-518, X | 10 47 26.76 | s.0627 4 48 49.5 | 15.391 
21] 9 10 39.88 | 2.0792 | 15 45 28.0] 12.2007] 2 | 10 49 30.56 | 2.0690 4 33 24.7 | 15.485 
3] 9 12 44-58 | 2.0775 | 15 33 12-9 | 12.296 | 3 | 10 51 34.44 | 8.063 4 17 57-3 | 15-477 
4/1 9 14 49.18 | 2.0759 | 15 20 52.5 | 12.382} 4 | IO 53 38.40 | 2.0668 4 2 27.4] 15.538 
§| 9 16 53.69 | 2.073 | 3135 8 27.0] 12.468 § § | 10 55 42.46 | 2.068, 3 46 55.1 | 15.558 
6]| 9 18 58.10 | 2.0727] 14 55 56.3] 12.589 | 6 | 10 57 46.61 | 2.0700 3 31 20.4 | 15.597 
71 9 2t 242] 2.0732 | 14 43 20.5] 12.699 | 7 | 10 59 50.86 | 2.0718 3 15 43-4 | 15.636 
8] 9 23 6.65 | 2.0698 | 314 30 39.6 | 12.7233) 8 | rr I 55.22 | 2.0737 3 0 4.1 | 15.673 
9/1 9 25 10.80] 2.0685 | 14 17 53-7 | 122-877 9] II 3 59.70 | 2.0756 2 44 22.7 | 15.708 
10 | 9g 27 14.87 | 2.0672 | 14 § 2.8 | 12.889 | 10 | 13 6 4.29 | 2.0775 2 28 39.2 | 15.748 
1z | 9 29 18.86 | 2.0639 | 13 §2 7.0 | xa.972 | Ir | rx 8 g.00 | 2.0796 2 12 53.7 | 15.776 
12] 9 3% 22.77 | 2.066] 13 39 6.3 | 13.052 | 12 | 13 10 13.84 | 2.0%:7 I 57 6.3 | 15.806 
13 | 9 33 26.61 | 2.063% | 133 26 0.8 | 13.332 | 13 | IX 12 18.81 | s.c&o I 41 17.0 | 15.837 
14 | 9 35 30.38 | s.o6a2 | 13 12 50.5 | 19.081 | 14 | IX 14 23.92 | 2.0863 X 25 25.9 | 15.866 
1S | 9 37 34.08 | 2.0611 | 12 §9 35-5 | 19.288 9 15 | Ix 16 29.17 | 2.0887 I -Q 33-X | 15.893 
16 | 9 39 37-7 | 2.060r 12 46 15.9 | 23.366 1 16 | rz 18 34.56 | 2.core O 53 38.7 | 15.920 
17] 9 4% 41.29 | 2.0598 | 12 32 51.6 | 13-462 | 17 | IX 2O 40.11 {| 2.0938 O 37 42.7 | 15.946 | 
18 |. 9 43 44.81 | 2.03988 | 12 19 22.8 | 15.517 | 18 | 11 22 45.82 | 2.0965 O 21 45.2 | 15.969 
19] 9 45 48.27 | 2.057% | 32 § 49-5 | 19-992 | I9 | II 24 51.69 | 2.0993 IN. 0 5§ 46.4 | 15.998 
20 | 9 47 51.69 | 2.0966] I 52 11.7 | 123.666 | 20 | 12 26 57.73 | 2.1000 |S. O 10 13.7 | s6.018 | 
21] 9 49 55-06 | 2.0338 | Ir 38 29.5 | 13.739 | 2% | 1% 29 3.93 | 2.1048 O 26 15.1 | 16.032 
22/1 9 51 §8.39 | s.osse Il 24 43.0 | 19.532 | 22 | IX 32 10.3% | 2.2079 O 42 17.6 | s6.052 
23! 9g 54 1.68! 2.056 IN.tx 10 52.1 | 125.883 | 23 | rz 33 16.88 | s.srzz IS. oO 58 21.2! 16.08 | 
MONDAY 10. WEDNESDAY 12. 
o| 9 56 4.94 | 2.05: N.10 56 57.0 | 13.953 1 O | rz 35 23.64 | 2.2243 |S. 3 14 25.7 | 6.083 
11 9 §8 8.17] 2.059% | 10 42 57.7 | 1.002] I | II 37 30.60 | 2.1376 I 30 31.1 ] 16.098 
2110 O 11.37 | 2.0532 10 28 54.3 | 1.091 | 21 IF 39 37-75 | 21209. 1 46 37-4 | 16.110 
3] 10 2 14.54} #0577 | 10 14 46.8 | 14.158] 3] IK 41 45.10 | 2.1242 2 2 44.3 | 16.120 
4) 10 4 17.69 | 2.05% | 10 O 35.3 | 14.295 | 4 | If 43 52.66 | 2.1278 2 18 §1.8 | 16.130 
§ | 10 6 20.83 | 2.052 9g 46 19.8 | u.290 7 § | 11 46 0.44 | 2.2315 2 34 59-9 | 16.238 
6 | 10 8 23.96 | s.osat 9 32 0.5 | 14.35 2 6 | rr 48 8.44 | 2.1353 25% 8.4 | 16.145 
7 | 10 10 27.08 | s.0520 9 17 37-3 | t4-4:8 | 7 | 11 50 16.67 | 2.1997 3 7 17.3] 6250 
8 | 10 12 30.20 | 2.0519 9 3 10.3 | 1.4682] 8 | rr §2 25.13 | 2.1429 3 23 26.4 | 6.255 
Q | 10 34 33-31 | 20539 8 48 39.5 | 14-543 1 9 | 12 54 33-82 | 2.1468 3 39 35-7 | r6.885 ° 
10 | 10 16 36.43 | s.o5s 8 34 §.1 | 14.603 | 10 | rx §6 42.75 | 2.1509 3 $5 45.0 | 16.155 | 
Ir | 10 18 39.56 | 2.0523 8 19 27.1 | 14.663 J rr | rz 58 §1.93 | 2.355: 4 IT §4.3 | 26.354 
12 | 10 20 42.70 | 2.0525 8 4 4§-5 | s4-722 | 12 | 12 F 1.37 1 2.1504 4 28 3.5 | 16.158 
13 | 10 22 45.86 | 2.0528 7 §0 0.4] %78 713), 12 3:13.06 | 2.1637 4 44 12.5 | 16.867 
14 | 10 24 49.04 | 2.0592 7 35 11.9 | 14.837 | 14 | 12 § 23.03% | 2.1682 § O 21.1 | 16.290 
15 |] 10 26 §2.25 | 2.0537 7 20 20.0 | 14.892 | 16 | 12 7 33.24 | 2.1727 § 16 29.3 ] 16.192 
16 | 10 28 §5.49 | 2.0542 7 § 24.8 | 20.087 7 16 | 12 9g 41.74 | 2.12772 5 32 37-0 | 6.193 | 
17 | 10 30 58.76 | 2.0548 6 50 26.4 | 15.001 J 17) 12 IT §2.51 | 9.1818 § 45 44.1 | r6.222 
18 | 10 33 2.07 | 2.0555 6 35 24.7 | 15.05 | 15 112 34 3.56 | 2.1866 6 4 $0.4 | 16.098 | 
19 | 10 3§ §.42 | 8.0563 6 20 1y.g | 15.105 | 19 12 16 14.90 | 8.1985 6 20 $5.9 | 16.085 
20 | 10 37. 8.83 | 2.0572 6 § 12.1 | 15.155 | 20 | 12 18 26.54 | 2.2965 6 37 0.4 16.067 | 
21 | 10 39 12.29 | 2.0582 § 50 1.3] 35.206 | 22 | 12 20 38.48 | 2.2016 6 §3 3.9 | 6.068 | 
22 | 10 41 £5.81 | 2.0598 5 34 47-6} 15.252 | 22 | 12 22 §0.73 | 2.2067 7 9 6.2 | 16.008 | 
| 23 | 10 43 19.39 | 2.céos § 19 31.0 | 15.90 | 23 12 25 3.28 s.en8 7 25 7.3 | 26.007 | 
24 1 10 4§ 23.04 | 2.0610 'N § 94 15.6 5 15.0060 24 12 27 16.14 . 2.20 IS. 7 41 7.0 | 15-985 | 
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MAY, 1897. 
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2! 16 36 4.95} 2.8037 | 26 20 43.2 3.643 | 2 
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5 | 16 44 29.90 | 2.8065 | 26 30 42.8 3.019 f 5 | 
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7 | 16 50 6.74 | 2.872 | 26 36 20.1 2.602 | 7 | 
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7 | 17 §7 2.25 | 2.7097 | 26 39 6.1 2.333 [| 7 
8 | 17 §9 47-09 | 2.7448 | 26 36 41.0 2.516] 8 
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TUESDAY 25. THURSDAY 37. 
° @ = m 8 8 e e # * 
ry ° 1S §4.28 | 1.8603 |N.r3 17 10.3 | 22.657 
r | 23 I 17 46.09 | 1.8647 | 33 29 OF 11.802 
2] 23 §% §9.67 | 1.8088 25 §1.7 | 13.6099 § 2 19 38.05 | 1.8673 | 13 40 46.6 | 12.767 
3 | 23 53 48.18 | 1.8084 39 27.6 | 13.587 | 3 2I 30.17 | 3.870 | 13 §2 29.7 | 11.692 
4 | 23 $5 36.67 | 1.808 53 2I | 13.5633 4 23 22.45 | 3.8727 | 14 4 9.5 | 22.634 
5 | 23 57 25.1§ | 1.8079 6 35-2] 33s 5§ 25 14.90 | 1.87595 | 14 1§ 45.8 |} 12.577 
6 | 23 §9 13-62 | 1.8077 20 6.8 | 13.5% 7 6 27 7-51 | 3.8763 | 14 27 18.7] 22.518 
7) 0 & 2.08 | 1.8077 33 36.9 |] 13.9888 7 29 0.30] 1.883 | 14 38 48.0 | 22.459 
8 2 §0.54 | 1.8077 47 5-4 | 13.660] 8 30 53.26 | 12.881 | 14 §0 13.8 | 21.400 , 
9 4 39.00 | 1.8078 © 32.4 | 13-439 Q 32 46.39 | 1.870] 25 1 36.0] 22.3560 
10 6 27.47 | 3.8079 13 §7-7 | 13-409 | 10 34 39.70 | 1.8g0r 15 12 54.6 | x2z.278 


Ir 8 15§.9§ | 1.8088 27 21.4 | s3.98t J 11 36 33.20 | 1.8938 | 35 24 9.4 | 22.2:6 
12 10 4.4§ | 1.8085 40 43.4 | 13.3953 | 12 38 26.88 | 1.8963 | 15 35 20.5 | 12.153 
13 II §2.97 | 1.8088 54 3-6] 13.328 | 13 40 20.75 | 1.8998 | 15 46 27.8 | x:2.090 
14 13 4.512 | 1.8090 7 22.0 | 13.993 | 14 42 14.81 | 1.9025 | 35 57 31.3] 22.006 
15 15 30.08 | 1.8097 20 38.6 | 13.961 | 15 44 9-05 | 1.9057} 16 8 30.9 | so.962 
16 17 18.68 | 1.8:03 33 $3-3 | 13-209 | 16 46 3.49 | to090 | 16 19 26.6 | 10.895 
17 19 7-32 | 1.8110 47. 6.1 | 23.297 | 17 47 58.13 | 19:23 | 16 30 18.3 | 20.808 
18 20 §6.00 | :.8:17 O 17.0 | 13.265 | 18 49 §2-97 | 1.9157 | 126 4: 6.0] 10.76: 
19 22 44.73 | 1.8z25 13 28.9 | 13.231 | I9 §1 48.01 | z.9:92 | 16 §1 49.6 | 10.693 


24 23.50 | 1.8299 26 32.7 | 13.096 §— 20 


26 22.32 | 1.8242 


53 43-26 | r.onas 17, 2 29.1 | 10,606 
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1§ §9 14.5¢ | 1.823 | 2 28 22.2 | sa.36 9 15 30 54.24 | 1.9938 | 20 10 §6.5 | 9.106 
16 1 §.08 | 1.8436 rr 40 38.7 | r2.267 | 16 32 53-95 | t.o72 | 20 20 3.9 9. uo 
17 2 55-75 | t-56 | tL 52 53-3 | 12.218 § 57 34 53-90 | som | 20 29 6.1 8.994 
18 4 46.55 | 1.8478 12 § 49] 12.269 7 18 36 §4.08 | 2.00 | 20 38 3.2 8.908 | 
19 6 37-49 | 12.8501 12 37 13.6 | s2.109 | t9 38 §4.§0 | 8.0091 20 46 §§.1 8.82: 
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PL . 

{~a=~]me |e] = | J 
me pee 

3 W. 23 34 “3 we 3579 a 
Peles E.f 44 30 15, sy ous 8 
Maas E.f 44 $$ 36] sts guts 2 
Regules E.8 83: 23 36] pet. gute oon5 
jJorrras E.] 83 33 18] sw Pee) gaty 

4 | Sew W. TF 84 83 $8] 3029 9006 goad 
Pollez E.f 32 90 81 ses i) soe 
Mans E.f 33 3637] sw says ond 
Regulus E.j] 69 29 16/| so Pee pase | 
jJurrras E.f 72 8: 80| ss gous 68 28 mes | 

g | Son W. | 45 18 99] ss wri 48 3 ne) 
Mans E.f 23 8 23] sop 95 39 85 gern | 

! Regules E.] 37 90 40] os wml 54 99 ony 
, UriTEaR E.] $9 9 8] om gor 56 84 og 
' E.fts3 34 $/ oe eg f 208 95 ows | 
6 | Sew W. 7 $6 23 45] sm gti §6§9 38 gus 
Regulus E.] 45 23 37| om wu] 43 20 cm 
OPITER E.f 47 20 38| es oil 46 89 ape) 

toien E.] 9997 9] ws apn] 96 23 ages 

7 | Sos W. | 67 48 9] ste goo] 70 $4 13] 5908 ae73 
Reguies E.] ss 452) os Merl 29:57 $9: ox ohne 
Neate E.] 3$ $ 3] ws m1 3859 $ oF thes 

ca E.f 87 8 :| ote asi 84 0 $4 ste Bas 
8 | Son W.1f 7037 4] = gto 83 23 45 yee 0 

| BE. 76 $8 $$1 oe empl 72 et tt 3 ae qu 
Sarvan EB. 830 %¢ $7| ow» 221807 § 90 a» oes 

9 | Sew W. 1 ot t8 9] ot ott 9061499 a eo 
Polles ~W. 1 29 $6 20] om el 83 9 6 ow ees 
Manse W.T 39 39 28) ote weet 25 48 93) ae ww 
Spica E.f 6: 38 o] oe ami 98 80 45 | oa oxye 
Sarvan E.# 97 20 $3] «ctu ai 94 3 43) eset ex) 
Astares E.§ 107 8$ q0/| ste, esti tog 8 6, oy: exe 

so | Sew W. T tog go 48] ee wwii 806 39 37 30 avxt wn | 
Pollesz W.T 43 6 44] mis oof 66 87 81 at ay 
Maas W. 7 33 96 «7! an wtee ft gt 48 83: we: ohn 

E. 7 48 tg a5] ace sete 44 $6 39' ease €015 

Sarvan E.f 8 2 5971 cm age So 39 8) = agee e630 
Astares EE. 946 6 «4 | “7 mst 9° 43 8. ae tote 

33s | Sew W. 1 216 15 24! sity wigs | 829 90 *| otet hen 
Polles Ww’. 46 46 9% asst oni 60 14 923] e100 8 -% 
Mans Ww. gt 38 38>, we awe $$ 0 44!) at 6035 

E. 34 3% «8] aw ensh gt 6 39! ep ty 

Sarcan E.] 70 89 8$] ores 66 49 84] 89:6 e>a0 
Astares E.f 80 20 10] enn 76 49 35/| om ont: 
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4 Name and Direction | Noon. “ot | oIxh | vor” 
Fe of Object. Diff, Dig. 
e 6 e 6 @ 
z2 | Pollux W. | 63 45 54 asst 69 6 13| mss 
Mars W. | 58 24 51 aos 63 34 12 | 2985 
Regulus W. | 26 43 53 ari 32 4 51| sen, 
JuPitzr W.T 24 41 24 a3] 30 O £]| 2ass 
SaTuURN E.| 63 17 38 2353 57 57 20| 2239 
Antares E.] 73 16 §7 axs3 | 67 55 6! sane 
13 | Pollux W.1 78 8 2% axz3) 83 38 ar] axzs 
Mars W. | 72 17 50 2273 77 36 34| ea6: 
Regulus W.] 4: 8 23 21131 46 39 14| sog9 
JUPITER W.] 39 oOo 18 21361 44 29 24| a:22 
Antares E.| 58 50 32 8107] 53 19 14] 094 
« Aquila E.] 110 26 20 9795 | 105 44 32] s769 
14 | Pollux W. 1 92 54 59 2033] 98 32 23] oes 
Mars W. 1 86 34 3: 88 81799] 92 © 42] 28:70 
Regulus W. 1] 55 57 30 aorg} «6x 35 59] sor0 
JUPITER W. 1 53 44 55 99 59 21 47] 203: 
Antares E.| 44 oO 2: aor] 38 21 34! s007 
eAqula E.] 97 44 a641 | 92 50 58/ 690 
15 | Mars W. | ror 8 39 2187 106 39 IZ] azas 
Regulus W.] 71 4 28 1968 | 76 47 22] 1965 
JUPITER W. | 68 47 38 1988] 674 28 581! 1986 
a Aquilz E.] 84 38 11 8 36081 79 41 50| 6:3 
Fomalhaut E. | 109 24 48 2355] 104 1x 38] ages 
16 | Regulus W. | 86 20 6 1968] 92 3 33] s972: 
JuPitTaR W. 1 8359 3 19891 89 40 521 1993 
Spica W. 1 32 19 45 1979 f 38 3 12] 198: 
a Aquiles E.| 7: 30 50 2744 66 40 2x] 2740 
Fomalbaut E.] 95 25 45 23231 90 9 36] ag3: 
a Pegasi E. | 117 23 25 23671 I12 §§ 49] 2:65 
17 | Regulus W. | 101 33 47 2018 | 107 13 45] sot 
Juritgr W. 1 99 8 22 ayo] 104 46 39] 2050. 
Spica W. 1 47 31 2023] $3 10 §§| so32 
e Aquilz E.| 58 48 yar] 54.15 §2| s80! 
Fomalhaut E.Jj 8: 24 23987 76133 OO] age: 
a Pegasi E. |} 102 49 0188] 97 22 37 sad 
18 | Spica W.T 62 31 ats] 68 4 38] 2230 
Antares W. | 16 40 s110] 223 13 23] a1ay 
Fomalhaut E.j] 67 41 as7a 62 40 40| sfcn 
a Pegasi E.| 88 22 a8:] 83 1 58 2097 | 
19 | Spica W. fT o77:«11 ay2] 82 35 30] ano 
SaTuRH W.] 42 33 e761 47 54 13] 22891 
Antares W.T 32 22 93371 36 45 22] 2253 
Fomalhant E.[ 54 34 aval 49 §2 541 sass 
o Pegasi E.f 74 15 uxf 69 § 40] aes3 
Venus E. |] 210 47 26] 105 24 311 2265 
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Name and Directica Noon. 


ef Object. 
Spica W. | gr 26 § 
SaTurn W. 1 §6 41 45 
Antares W. 45 36 35 
« Pegasi E.]| 60 39 33 
Vanvus E.| 95 35 3 
e Arietis E. | 102 21 42 
Sux E. | 125 46 1: 
Spica W. | 10§ 1: 50 
Saturn W.f 70 25 3 
Antares W. I 59 23 20 
oe Pegasi E.| 47 41 45 
VENnus E.]| 82 53 12 
« Arietis E.} 88 38 x 
Sun E.[ 113 © 46 
Saturn W.1 83 42 Oo 
Antares W. I 72 42 35 
Venus E.[| 69 42 4 
« Arictis E.| 75 22 § 
Sux E. | 100 42 26 
SaTourn W. | 96 34 13 
Antares W. 1 858 35 56 
e Aquils W.T 4: 45 58 
Vaxus E.| 56 59 26 
e Arietis E.f| 62 3: 38 
Sum E.] 88 48 54 
Antares W.f 98 8 17 
« Aquila W. 1] 50 47 20 
Venous E.f 44 42 15 
a Arietis E.j 50 3 18 
Sux E.{ 77 16 36 
e Aquilz W. | 60 32 17 
« Arictis E.] 37 53 34 
Sun E. xr 16 
e Aquilz W. |] 70 36 38 
Fomalhant W.] 45 19 50 
Sun E.1 54 58 43 
e Aquilz W. 1] 80 49 13 
Fomalhaut W.] 55 33 53 
oe Pegasi W. 1 33 3 8 
Sun E.f 4 5 6 
e Aquila W.T or 4 8 
Fomalhaut W./| 66 7 $37 
« Pegasi W. | 43 38 59 
Sun E.] 33 17 35 
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THE SUN’S Equation of 
0, 
4 Sidereal to be 
3 : | Time of Sublracted 
4 8 diameter[> Added to | 
3 s A t Diff. for Apparent Diff. for Seml- Passing Apparent , Die. for 
z 5 Right Ascension. : Hoar. Declinatica zs Hour. diameter. [Meridian Time. ! t Hoar. 
hbmiesc, 8 on « “ m s 
Tues. | rt} 4¢ 38 31 | 10.2431 N.22 8 0.2 | +19.90 2 22.50 0.386 
Wed. | 2] 4 42 38.02! t0.a59) 22 15 46.3| 18.94 2 13.05| o.gor 
Thur. | 3] 4 46 44.42| 10.274] 2223 9.0] 17.96 2 3-23] 0.416 
Frid. | 4] 4 50 51.18| 10.288] 22 30 8.2] +16.98 I 53.06 | 0.430 
Sat. sl 4 54 58.25 | 10.301] 22 36 43.8] 15.99 I 42.58 | 0.443 
SUN.| 61 4 59 5-63 | 10.3313] 2242 55.6] 14.99 I 31.78 | 0.955 
Mon. | 71 5 3 13.30 10.325] 22 48 43.4] #23-99 I 20.71 | 0.467 
Tues. | 8] 5 7 23.23 10.335] 2254 7.3] 12.99 I 9.37] 0.477 
Wed. | of 5 11 29.40, 10.345] 2259 7.0] 11.98 o 57-79 0.487 
Thur. 5 15 37-79: 30-354] 23 3 42.5 | +10.97 © 45.98 | 0.496 
Frid. § 19 46.39: 10.362] 23 753-7| 9-96 O 33.98 | 0.504 
Sat. 5 23 55.16 10.369] 2311 40.5| 8.94 O 21.79] 0.511 
SON. § 28 4.11 10.376] 2315 2.8] + 7.92 O 9-44! 0.918 
Mon. § 32 13.20 10381] 2318 0.5] 6.89 O 3.06! asa3 
Tues. § 36 22.42| 10.386] 23 20 33.7] 5.87 Oo! 569) 0.528 
Wed. 5 40 31-75 | 10.990] 23 22 42.2 | + 4.8% 3) 28.42 0.532 
Thur. 5 44 41.17 10.394] 23 2425.9] 3.81 O 41.25 | 0.536 
Frid. § 48 50.66 10.396] 23 2545.0] 2.78 O 54.14 | 0.538 | 
Sat. 5 53 0.20, 10.398] 23 26 39.2] + 1.74 tr 7.09| o540 
SUN. § 57. 977| 10.399] 2327 8.7/4 07: I 20.06 | 0.541 
Mon. 6 x 19.35} 10.399] 23 27 13.3] — 0.33 I 33.05 o.g4r 
Tues. 6 § 28.91| 10.398] 23 26 53.1 | — 1.36 x 46.02 | 0.540 
Wed. 6 g 38.43| 10.396] 2326 8.1] 2.39 I 58.95] 0.538 
Thur. 6 13 47-90| 10.392] 23 24 58.2] 3-43 2 11.82] o5a4 
Frid. 6 17 §7.27| 10.388] 23 23 23.6| - 4.46 2 24.60! 0530 
Sat. 6 22 6.53] 10.383] 23 21 24.3 5-49 2 37.27| 0.525 
SUN. 6 26 15.66| 10.377] 2319 0.2] 6.52 2 49.80] oasig . 
Mon. 6 30 24.61| 10.369] 23 16 11.6] — 7.54 3 2.16] oss 
Tues. 6 34 33-38 | 10.361] 2312 58.4] 8.56 3 14.33} 0.503 
Wed. 6 38 41.92, 10.351] 23 9 20.8] 9.58 3 26.29] 0.493 
Thur. 6 42 50.22 10.340]N.23 5 18.8 | -10.59 3 38.00! 0.482 





Nore —The mean time of semidiameter passing may 5* found by subtracting #1) from the sidereal dime, 





The sign + prefized to the hourly change of declination indicates that north declinations are increasing ; 
the sign — indicates that north declinatuuons are decreasing. u 
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Right Diff. for : Diff. for 
Ascension. 2 Minute. Declination. 3 Minate. 
TUESDAY «:. 

hms 8 eo 7 # ° 
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Diff. for 
: Minate. 





VIL JUNE, 1897. 97 


GREENWICH MEAN TIME. 





THE MOxONS RIGHT ASCENSION AND DECLINATION, 

















I ! 
. Rete t@ te . ete Bt ges tn@ ne | 
ws Ancan @& t BM.r are tr. “e loans tw Ancnwum § Monee, Deckacuca 
—_. | ___|_ to —_ . 
SATURDAY ¢ MONDAY 37. | 
i bm °° e fr 7 |] a - «6 e . 7 ef 8 @ 
@, 8 & 375 %aelt NI7 $443 8. O 10 yf 36.65 ems N. 6 93 $46 — t5-tup | 
8 84m Gr catty, 36 $4 87 7 ~~ dr gte t 20 393 86% soy 6 38 8$.§ 4.076 | 
8 B83 sO 78 aap, 26 62.47.0 tsece ff 8 80 96 8607 cane 6 § 33-8  teze7 
$3: 9 O&O 14.47 @. Hag | 30 gh se 8 oan 8 $ 80 37 16.328 o. aa} | § 48 49-$ 86.799 
4; 9 8 gas we 86> ty 2" 8 | at. °et 4 10 39 386.49 1 8B. ag? § 3% 2.7 tg. Os 
$ 9 628 8$ ane 16 7 gto] niet 6° 80 98 Bb yg | eons § 89 23-3 te-Mas 
©, gy & 8a°F) aman. 36:69 4554 tre F O11 80 G3 87.88 | aco § 4 23.4 24-80 
7. 9 8 3806) ame $$ 438 98.0 1 tt me 7 %0 4§ 37 $9 | 0. extly 4 49 27-3 | toon 
8 ' g to gt-88 5 wor | 34 §8 40.5 | 19-4 § 130 47 them | s.ar-s | 43 30.9 64. en 
9 9g 8s seed Sue, 8§ ty 425: 1-9 9, $0 49 18 4h: seats | 4 ty 32.3 84. OWS 
to. g fe §f “P| worse st 84 FJ Gt, teers F tu £0 $2 88.y7 eo. | 4 4 31.§ tg-o78 | 
881 Gg 86 +, 44 Beape' 84 $5 tao] tesGE ts 80 $3 89 $4 ' camp 3 49 28.4. 0y-emy 
38, 9 th gt.-r3 eens, 34 43 95-7 | 88 web 82. 10 §§ 20.16 | acceg 3 34 23.§. | 
ty 9 % 44:19 @ =e 8G BO 2h 7, te gts FEE | 80 47 ao S¢§ | @. ot 82 3 ty 16.5 ' ts 290 
314 y 838 46.6> 8. 12 34.37 $07] sac2 FP tg 80 $y 88.628 ; eee { 3 6 7-01 sg.0@ ' 
$$) gg 2g ON 4 wos Pn ee 2 er ee Coe ee Ty 8 45% $6.9 { tow 
16, g 36 HSS 8 4s $392 45 se +s F 16 88) go 23 39 | a. vite 233 44-6 i3-0m 
87. «gg 88 $3 8a B «ty 2h 89 $6 OG. epee FP i sk § 24.40 ee 6 838 90.3 ty. 290 
18 9 30 44% 308 ome | 699-27 BO, eh FT tS 8k 7 86.90] ae oe @ 3 14.3 | (oe 
39 938 8 34 e@ sr, 39 16 3601 t8 ow EF tg 82 9g 36.70 | aust 8 47 $6.7 04. pay 
3 9g 3687 17 8 we 39 28 826 uss F co) 688 38 2S uO] weet 2 $3 37-6 | 05 a 
st, @ 89 $5469 @ me8 $2 48 16.9 | 19 wm Fosr 88 83 30.48 @. e844 387 87.8. 0 0 
33a 93y vy! er 3 85 Sano tgerg F 22 88 9S Ju.gsy &. ests 8 8 §$8: t9-28 
asl O94 2.24 28os N23 21 5,91 t3 ef cy) 88 37 32.5% cate N. © 46 sao, om | 
SUNDAY 6, TUESDAY & | 
@!l 943 3:47 «© «& Nea 8 458! 3.00 | oO 8f 89 34.33 com N. 0 98 7.5 | epee 
$. 94s at a b% 3364 276) aaeee 8. 88 8t 36.89 , aeopee © 84 | $n 
© 947 $67 emer! 8h gd 4G te 8 32 33 33 20, aent N. 0 © 34.0 tps 
3' 9aeqg HM 8 06 T2 3% 422 tt ot $88 26 go 961 Bere SS. O 96 82.8! aoe 
©, 998 P57 © Ml BE BG at eee tg | 88 37 4266 | come © 30 41.6) a 
$, 9 33 A 48 e we, 8 ff i938 4 § , 38 39 45.88 @. a9e8 © 4 £8.q | 0s.9m9 
é @3%$ 9? @. 6 10 47 47 O . tt one 6 - 88 38 47.78 / eo B 8 43.0: 09.397 
7:9 4 S- 1 @tete OLE a 7 | %8 $3 & 47 . fey 83 87 83.4 a 
6. @4s to $8 a0 i CO Ce od er aT) & £8 3$ 4139 ' Gop 333 444. 03-308 
@ 309 $$ 39 cm @ aps le © ee | 2p Gas 9 | 88 37 4° 63 | wong 8348 18 vw 53. 308 
19 80 § tthe, boty, 9 $2 42 owt to] 88 Sy S975 | Come BS 9 $t.2 rege 
$s 8 Ss 13.80 srs g e's S8-@ ots ee a8 1 88 42) 8.88 | come B ty 34% ye wy 
‘8 %60 7 83.43 1 © cet y 24 481 tee? 12 tt 44 6.84 | s.etes @ 365° 5 ae wy 
8y to ) 69 t8 3s be 4] 8c 42 |]. teow 3) 88 469 1044 | @-atgg BSB 4 34.8 , |bs-2%6 
1@ 80 88 83 37 1 @ ond Ry 4° 4 te: F 36 1 88 4% 14.70 0. sey $ 9 7-7, 37 
84 30 85 88 he te Gwe Ras tt" te 182 a4 ' 3 &) ¢% 93 | @ ee 3 at 42.4 ' 9g 3° 
6 80 8g et @e.* , a ee Tae tees F 36 88 $3 24 Ih Oey 3 37 37-8: 093% 
t9 sO 87 te 864 @e.8 i on © ie | te o8 17 | 88 $e Sh 8! Bem 3 $2 $8.9 1 t3°% 
368 tot) 86 °° ese 7 1, 4 Oo te te° in| as af 42 83 | oop 4 8 366 ga ars 
8@ 68M 8B tg’ eo 7 44-7 8 te~w § tg 1 88 $3 8? v7 0. nae 4 24 «8.8 8 tgiens 
> 10 83 te "tt, ae "= ts 8 3 16 Oe a0 6§8— 8 4h Ay 6. aye 439 354 | °-@8 
Bt , 8© 84 8h 8] 8 7- f 44 too | 3t 688 Bg" NG 8. ape* 43% 4-3 tg of 
88 80 37 84 33 ee -= 2 64 tecae 23) 688 6g $4.05 | 0, agiy § t0 925 89. 996 
89 © mg rsgs tw Bt ge ag 88 7 OM ae |g 2h 25.8 | asses 
$e 8M GF ters ewe DH Og gt ne Pg tk gg 4...5 ewe S. § gt 45.2! 09 O00 


98 JUNE, 1897. VII. 


GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right Diff. for Diff. for t Diff. for Diff. for 
Ascension. t Minu Declination. 1 Minutel Ascension. t Minute. Declination. 1 Minute 
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hws 6 s ' ba , ° bad Bb m 8 8 e ° rd @ 

©] 12 9 6.98 | a.sop |S. § 41 48.2] x5.55% | © | 13 56 44.51 | 24057 [S.17 24 32.3 | 23.052 
1] 12 I 13.53 | 2.2113 § 57 19.9 | 15.5021 | 133 59 9.09 | #4135 | 17 37 32-5 | 12-956 
2] 12 13 20.34 | 2.137 6 12 §0.9 | 25509] 2 | 14 I 34.13 | a.¢az3 | 17 50 26.8 | 13.854 
3 | 12 1§ 27.42 | 2.2203 6 28 21.0] 15.093 | 31134 3 59-64 | a.409: | 18 3 £150 | 12.753 
4 | 12 17 34.78 | s.1249 6 43 50.1 | 15.4771 4/14 6 25.62 | 0.4968] 138 15 56.9 | 12.646 
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6 | 12 2r §0.32 | 2.1343 7 14 45-4 | 15-442] 6 | 14 21 18.97 | 2.45% | 18 4x 1.6} 22.430 
7) 12 23 §8.52 ] 2.2998 7 30 11.3 | 35.4907 7 | 34 13 46.35 | 4603 | 18 53 24.3 | 22.328 
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2 8 e ‘ _ 8 ad ad hm 8 8 ' >. ° ° 
35 46.64 | 2.0062 ‘N.20 40 38.7 | 8.87] 0] 4 16 36.19 | =.:898 |[N.25 §2 40.7 
37 47-12 | s.c099 ; 20 49 29.3} 870091 2 | 4 18 47.64 | 2.19803 | 25 56 27.0 
39 47-83 | 2.013%) 20 58 14.6 8.710] 31 4 20 59.27 | 2.19% | 26 0 6.0 
41 48.78 | 2.0178 | 21 6 54.5 | 8.681] 3} 4 23 13.09 | s.198§ | 26 3 37.6 
43 49-97 | sca | 21 1§ 29.1 8.532] 41 4 25 23.09 | 2.0003 | 26 7 1.8 
45 $3.40 | 2.0057 | 21 23 58.3 | S.oz ] § | 4 27 35.27 | 2.2006¢ | 26 10 18.5 
47 53-06 | 2.007 | 21 32 22.0/ 8:9] 6| 4 29 47.62 | e.207a | 26 13 27.7 
49 54-96 | 2.0337 | 21 40 40.2 | 82571 7 | 432 0.14 | 2.2100] 26 16 29.4 
5% §7.10 | 2.0377 | 21 48 §2.8 | Srey 8 | 4 34 12.82 | 2.0188 | 26 19 23.5 
; 53 $9-49 | 2.0438 | 2: 56 59.9 8.077 |} 9 | 4 36 25.67 | 2.2155 | 26 22 10.2 


56 2.12 | 2.06938 | 22 § 3 7-961 10] 4 38 38.68 | s.ar8s | 26 24 4Q1 
58 4.98 | 2.098 | 22 12 57.0 | 7.8801 rr} 4 40 51.84 | 2.2206 | 26 27 20.4 
8.09 | 2.053% | 22 20 46.9 | 7.7% | 12 | 4.43 5-15 | 8-293: | 26 29 44.0 
11.44 | 8.03799] 22 28 31.1 9-07 113 | 4 45 18.6r | 2.0053 | 26 33 59.9 
15.04 | 2.c6:9 ] 22 36 9.4] 7-9 114 | 4 47 32-23 | 22279 | 26 34 8.1 
18.87 | 2.0658) 22 43 43.8 | 7.09: 1 35 | 4 49 45-96 | 2.2908 | 26 36 8.6 
22.94 | 2.0699 | 22 5r 8.3 | 7.998116 | 4 51 59.84 | 2.28% | 26 38 1.3 
27.26 | 2.070 | 22 §8 28.8 | 7.02117] 4 4 13.85 | 2.0453 | 26 39 46.2 
45 
4 58 
5 oO 
5 3 
5 5 
5 7 


42.24 | 2.23986 | 26 42 52.2 
56.6z | 2.0403 | 26 44 13.5 


36.62 | 2.0800 | 23 12 §2%.9 7-090 | 19 
41.66 | 2.0860 | 23 19 54.2 | 4.988 2 | 


BSeaaasags 
CO SIABAW DH OO BIAUAWAHO 


0 
2 
4 
6 
8 
10 
13 31.82 | s.07fe | 23 § 43.4] 9.192 | 18 27.98 | 2.236 | 26 41 23.1 
34 
16 
18 
20 


WWWwwWWwwWwoHWUwWA BH AHHH HH HDHD WS 


2% 46.94 | s.cp00 | 23 26 50.4 6.885 | 21 II.10 | 2.24949 | 26 45 26.9 
22 52.46 | 2.090 | 23 33 40.4 | 676: | 22 | 25.70 | s.aggn | 26 46 32.4 
| ag a2 58.22 | s.egte N.23 40 24.3 | 6677 | 23 40.40 | 2.2459 IN.26 47 29.9 
SATURDAY 26. MONDAY 328. 

o}] 3 25 422 | 2.2000 \N.23 47 16[{ Gan] 0] § 9G 55-23% | ©2476 [N.26 48 19.5 
zr] 3 27 10.46] 2.209 | 23 53 32-8] 6466] 1] § I2 IO.1E | s.2¢91 | 26 49 1.2 

2| 3 29 16.93 | 2.2098 | 23 59 57-5] G38] 2] 5 14 25.10 | 2.2903 | 26 49 34.7 

31 3 3% 23-64 | osr38 | 24 6 15.8] 62st 1 3] § 16 40.17 | 2.05319 | 26 50 0.8 
41 3 33 3058 | s.2177 |] 24 12 27.7] Gust 4] 5§ 18 55.33 | 225398 | 26 50 17.9 
| 3 35 37-76 | s206 | 24 18 33.0 | 60% f § ] § 2% 10.56 | 2.2504 | 26 50 27.4 
6 | 3 37 45-17 | a-tas | 24 24 33.8] $.025 1 6 | § 23 25.86 2.2398 | 26 50 28.9 
71 3 39 52-8x | s.108 | 24 30 24.0| 5.81 7] § 25 41.23 | 2.2967 | 26 50 22.3 

8} 342 0.68 | 2:39 | 24 36 9.5] 5.700 f 8 | § 27 56.66! 2.2577 | 26 50 7.6 
9| 344 8.77) s108| 24 41 48.4] s0] 9] 5 30 12.15 | 22386] 26 49 44.9 
10 | 3 46 17.09 | 2.1906 | 24 47 20.5 $478 | 10 | § 32 27.69 | 2.250 | 26 49 14.2 
rr | 3 48 25.64 | ares | 24 52 45.8] 5.9660 12 | § 34 43.28 | 2.2608 | 26 48 35.2 
Isa | 3 50 34-42 | aso | 24 58 4.4] sasef12| 5 36 58.92 | s.209| 26 47 48.1 
13 | 3 §2 43-40 | s.s317 | 25 3 16.1 5-137 1 53 | § 39 14.59 | 2-264 | 26 46 52.9 

| 14 | 3 54 §2-6z | atss3 | 25 8 20.9] 5.00n | 14] § 41 30.29 | 8.269 | 26 45 49.6 
| 35] 3 57 2.03 | 01398 | 25 13 18.7 4-906 § 15 § 43 46.02 | 2.2625 26 44 38.2 
| 16 | 3 §9 11.67 | arty | 25 18 9.6 790 216 | § 46 1.77 | 2.2627 | 26 43 18.7 
‘37 | 4 4 21.52 | a16s9 | 25 22 $3.5] 4.672117 | § 48 17.54 | 8.26390 | 26 41 51.0 
118 | 4 3 33.88 | 2.1693 | 25 27 30.3 | o5se] r8 | § 50 33-33 . 2.2638 | 26 4o 15.2 
,39) 4 §$ 41.85 | e.:78 | 25 32 0.0 | ¢4369 19 | § 52 49-12 | 8.2638 |] 26 38 31.2 
20 | 4 7 $2.33] 2.1760 | 25 36 22.6 @-3171 20] § §§ 4-92 | 0.2633 | 26 36 39.1 
1 23 | 4 10 2.99 | @17953 | 25 40 38.0 | 6197 | 21 § §7 20.7% | 2.2632 | 26 34 35.9 
(a2 | 4 12 33.86 | art | 25 46 46.2 | 4.07681 22] § 59 36.50 | 2.2630] 26 32 30.6 
83 | 4 34 24.93 | «2.2862 25 48 47.2 3-96 1 23 | 6 x §2.27 | 8.2608, 26 30 34.1 
| 24 4 16 36.19 | este IN.25 52 40.7! 5.035 241 6 4 8.03 esfes IN.26 27 49.5 


6. 477 


XL 


Di. for 
: Mina 


9-833 
$-7t2 
8. $88 
$-465 
$-942 
g.256 
$092 
8.965 
2.899 
&7t3 
8. 986 
6.458 
&. $29 
6.807 
8.078 
2.948 
2.813 
3.686 
2.55% 
2.490 
1.989 
3.3$7 
2.085 
©. 69a 


0.760 
0. Gay 
©. 498 
@. 360 
@. 226 
+ Oops 
—~ 0.042 
©. 877 
@. $12 
0.496 
O. $82 
©. 787 
0. 853 
0. 967 
3. 828 
3.257 
3.993 | 
2.539 
3. 665 
2.801 
3.936 | 
aor: | 
&. 907 | 
&. $43 
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feces Righ: Tr@ tev Decitiestion DOP fee DOR ter Declacuen DOe. tes 
| Asosnsten. s Munete, 2 Minute 2 Senete 0 Minate, 














TUESDAY 29. THURSDAY, JULY :. 
e 2 6 e >of e@ 8? a @ °e e e f° ° e 
o | 6 4 8.059 acto N26 87 495! Gor 06 | aca IN.ot 58 af 6.999 
s 6 6 83.77 aoter 26:85 16.8 ates 
9; 6 8 99.48 | aes 26 22 S6.0' ow 
3 | 6 :0 45 | ade: 86 89 47.1 0. @e 
a! 623 t080 , act ' 26 16 $0.11 gen 
g 1 6 86 36.43 | coms 96 13 45.0 3 sey 
61 6 37 93.98 | aa: 26 30 33.8 | 9 aly 
7| 6 89 $7.90 | eet 236 7 106! som 
@/ 6 sa 1296! aaye' 06 8 43.8 9193 
9 6 24 28.36 | aete, 26 0 40 9 as 
10 | 6 96 43-70); ams ' 25 96 18.7] pees 
az | 6 38 $8.97 | mm 8 85 $2 844! dos 
ta 6 33 16.137 | any / 85 48 84.0 | oat 
ts | 6 33 99.30 | cane 85 44 16-7 | oom 
tq 6 55 44.34! sow! 85 89 57-5: om 
1g. 6 37 39-90 | eee) 9355529) oes 
60 6 gm 84.17 | eam ' 25 90 99.3! 607 
17; 6 43 2593, ome 85 96 18.3 | ond PHASES OF THE MOON. 
88 | 6 44 43.66) ome 86985 81 994 6 he 
3q@ )«=—_« & gh 58.83 1 aeeen§ 8 6899 16 928 | ben 
wo 8 49 te rh | wom. 85 tt eS ote eee 
at gt 37.08 '' ant 285 16.01 50% 
a3 6 $8 43.9% 6. e387 #5 Oo s6-0 | 9 sg > Firet Quarter * @ e June 7 39 «8.4 
83 6 $5 34-49! anes N2q $5 38.8! sor f O Fall Moon . 2. 1 1. . © 16 G 8.8 
- C Last Quarter . . « - « 88 88 83.9 
WEDNESDAY 30, @ NewMoon ..... . 29 84 $§8 | 
01 6 8 958; sam N24 44 587] sO 
S$ 87 0 8343 Sam) 84 44 96) 3 te 
8 7 8 37.88 Got) Bq yd tAN |) gos 4 eb 
37 447 seh] a4 32 aos | bos  Perigee . 2. 2. . June 13 351 
4 #7 7 Gta come} 36 84.2 | Gate 
$709 1758) awe! 8420 06] am © Apreee se ee ee ee 88 HOS 
@ 7 88 33.03 coe Ze 33 39 § @ ote 
? 7 t3 ete s80n 8 FJ tonvl Gon 
6 7 $$ 97 30! ae 34 © 34.8 6 ay 
@° 7 t% 99a | Bee) 83 $3 $3.8 | 6. 908 
so .. J ww 33.99 aom, 8147 08 éomp 
88° 7 BB Sth ams 23 qm aa page 
ss 7 844745 = ot | 33 38 sh 6 | 9-880 
83 2 ab ey eet 85 487 | Rw 
84 J a) 81 74 oom 2 th sey 7 = 
$$ 7 9t 33%) am 235 10 6% 5] op gts 
86 7 33 34 34) cee 8 3) 3 
$7) 7 98 45 93, Ome | 84 8G a | re 
94 7 37 98 5: oy 8247 40.9 7a 
to) U7 4H OSH te BE HF -3t TD | 
30 748 0S, 6 0 23 9: $3% #£=xGom 
88 J 4 3% 4° @ ww 33 383 44-3 6. ad 
93 - 4 43.3% srw 93 34 877 O ms 
83 9 48 93 73 Gt" 83 7 66 Bet 
84 74% «w ¥ a: \.at $4 a4 38 Gcp 


ys 





Name and Direction 
of Object. 


Sun 
Regulus 
JuriTEr 
Spica 


Son 
Regulus 
JUPITER 
Spica 


Sun 
Spica 
SaTURN 


Sun 
Pollux 
Spica 
SaTuRN 


Sun 
Polluz 
Spica 
SaTuRN 


Sun 
Pollux 
Mars 
Spica 
SATURN 
Antares 


Sun 
Pollux 
Mags 
Regulus 
SATURN 
Antares 


Sox 
Pollux 
Mars 
Regulus 
Jupiter 
SaTuRN 
Antares 


Sux 
Pollux 
Mars 
Regulus 
jJuritTer 
Antares 


to bd bt st 


bi td tt <i 


SE MMMSSS MSS MOSS MMS 
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P.L. 
Noon. LYTh. 
Diff. 


a2 6§ 


56 


54 20 43 


58 7 


108 24 


33 12 
42 8 
46 3 
96 12 


44 32 
83 50 


117 32 


$6 7 
20 33 
71 35 


104 59 


67 58 
33 6 
58 26 
g2 32 


80 7 
46 6 
25 §2 
45 19 
79 «§ 
gr 4 


92 36 
59 29 
38 44 
22 26 
65 39 
77 36 


10§ 27 


73 15 
51 59 
36 14 
31 48 
§t 53 
63 45 


rr8 41 


87 24 
65 36 
§0 25 
45 §0 
49 $2 


36 
7 


38 
16 
33 
54 
29 
24 


58 
30 
19 
24 

4 
54 
55 


45 
50 
50 
59 

8 


§0 





EP EEEESS GIFREE SHITE Sa82 FEF GFFF FFE 


FE 


23 
§2 
56 


106 


34 
40 
44 
94 


45 
82 


115 


57 
22 


69 


103 


69 


34 
56 


go 
8x 


47 
37 


77 
89 


28 18 


49 43 
37 29 
53 18 


36 33 
36 49 
31 49 
40 15 


39 2 
16 40 


59 22 


35 48 

5 34 
40 25 
24 32 


28 38 
42 47 
49 4 
33 54 


39 54 
4§ 27 
27 38 
40 12 
25 25 
24 55 


Ir 49 
rr 16 


LUNAR DISTANCES. 


of 


Dif. 


§ 


BEIE 2st 


3 


2576 
2745 
2556 
2556 
2543 


£453 
2621 
2448 
2449 
2428 


s6a4 
2329 
2496 
29318 
2370 
2348 
#309 


9216 
2% 
Br04 
2248 
8:98 


Vib. 


24 50 57 
§1 18 35 


55 7 14 
10§ 22 11 


36 1 7 
39 433 
43 0 29 
93 7 55 


47 25 19 
80 42 53 


114 25 49 


59 3 59 
23 38 31 
68 4 §2 
101 49 7 


7° 58 59 
36 19 20 
55 11 28 
88 56 21 


83 12 43 
49 24 55 
29 3 18 
42 Oo 36 
75 45 3° 
87 44 42 


95 47 2! 
62 


42 1 6 
25 5! 23 
62 14 57 
74 10 34 


108 44 20 
76 45 42 
§§ 21 36 
39 45 7 
35 16 16 


60 14 45 


t22 3 34 
gr 0 36 


69 4 38) 


49 24 20 


45 $6 9| 


P.L. 
Diff. 


3365 
9950 


9950 


Bor 


g18a 
shar 
985: 


9845 
2740 
£745 


2s61 


2542 
$543 


8735 
2436 


2430 
2436 
£413 


s6op 
S314 
2481 
8303 
8353 
2337 
£395 


£404 
2204 
23 
2190 
8235 
2155 


4 #7 19 


XI. 


P. L. 
of 
Dig. 
53 | sssz 
19} 943 
5r | ap86 
55] es 
54] stso 
8 | 2887 
I] 2933 
25 | 0883 
50] sr7z 
§3 | ett 
2] ste 
25 | 907% 
I o8ar 
5] 739 
27 | #733 
37 | | 9965 
15 | s672 
35] 9633 
32; ss 
51 | ses 
44] 2545 
19 | 8736 
I] sag 
17 | 2530 
9 2535 
14| a19 
21 2420 | 
54] 2989 | 
15 | 2433 
13] egza | 
38 | 998 
3] sm 
2! e300 
16 | 2666 
2/ em 
58 | e337 | 
25| 2326 | 
38 | as: 
56 | ag8o 
58] args | 
2] ais3 
5 | 2278 
56! os: 
ar78 
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a — : 











PL. PL PL PL 
Heme end Direction 7 14 t | of Xve o | XVITID | of XXye of 
of Objest, idnigh Inf in In@ be. 
e e e e . | e e oe! e ° e 
| Sow W. | 27:87 S| wf 29 © 32) arf 90 26 88] spf $2 48 6] som 
Regulus E.] 48 15 551 oh 46 44 33) cof 4$ 22.43] corel 43 40 $4} apes 
Jovires E.f $3 6 at! ai $0 36 43/1 ol 49 46 57/ wel 47 36 8 | oom 
| se BE. ] soz ty 33 | ees] 100 47 5%; empl 99 16 16] epel 97 44 85| apes 
3 Som W. 7 38 $0 53| see] 40 16 §) srt 48 gt so, srt 43 7 7] oes 
| Regulus E.] 35 59 33| mm] 34 26 49) or] $2 53 55, the 38 9052) ate 
| jcvtrsa E.] 39 57 84; sth 34 95 35] spel 36 53 65 opel 39 88 39] ame 
, Spee E.] 90 245! orf 88 29 54] oer] 86 56 53: awl 85 83 Go|] me 
q* Sow W. | $0 18 94| sof 58 45 $8] see8l 53 88 46] wit 546 40 88] sm 
| Dpece E.] 77 34641] mf 76 O87/ emi 74 85 39, arte] 73 $0 48] ans 
i Sarves E.f tas 38 9] ea@erf t09 43 48 | auf 308 9 92) eee 106 396 399] wn 
f 
g fen W. 7 68 & 6] patel 63 30 3] suri 64 $9 137! wert 66 38 47] son: 
Polles Ww. 36 46 8; owl] 28 90 31; ere] 29 $5 28] eral §t 30 G0] we 
Suc F.f 64 93 @° erri 63 16 47) wet 61 40 85) staf Go 9 37] omy 
Sarvan E.] 9% 37 $t' erm] 97 § 30] wre] 95 24 53; eT 93 48 10] a 
I 
6 Scs W.1T 74 0 36) ppl 75 38 49] +e] 77 «9 88! cpl 78 95 35) ope 
i Pollas WwW. 39 33 $f | oetee gt 88 85] «steel 68 49 tg! steed 46 87 37 | ote 
1 Speca E. $0 $$ 2§ teal §0 36 58| eter i 98 58 85] oped 46 $9 10] ente 
Satta E.f 85 40 85 sel 86 8 8] atool 83 83 19) att 80 44 89] apts 
7 Sen W. 819 mw = ate 87 530 | «atey | 689 27 285 owt ot 68 48] at 
iF dies WwW, $2 44 $$ emi $4 29 25 8 osef 96 6 a3 eel $7 47 3%! este 
'" Maes Ww. $2 36 go) oop F883 $2 830 att 685 99 85) «om 37 «6 6B] ote 
Nee FF. 1" $5 38 gare 36 gf yf" eee 3$ 87 a Gofp $3 38 $7 aay? 
Nate ge F. 7a 24 4S gue 7O 43 $4 a] Og 8 4§ cot 67 3: 36 oqys 
Antares FE. . Me 33 36 ewe Se gs g cots Sf © 533] eel 79 18 38) easy 
A Ne Wo us 60 20 eee tem gh got | 02 83) 8] etre 203 gn ty ote 
as Ww’. Ch ty BP cot OR 8 44 ott fq gh 44! met Ft 39 $7 One 
Weese Ww. 44 ty 6 cere 66 48 9g eet gh 85 88 oe G0 8% gy ey 
Meg. 28 W. 2, 07 gt emf gt 8 80 ate 98 9h 88: emt BQ 39 37 ange 
Saree F.] $84) 10 compl $7 $48) cml 959 22 8 omed 53 8 to! om 
Astares E. 70 44 0) ats ff f-y © 8) om Cr 8g go) ood Bg yo gh! ogy 
I 
q sce W. Esse 3 6 eempiissy gt 90 agin f 825 83 85° «epee rt7 8 x0 | in 
, P.das Ww. S 87 8s) ot 3 5 gk) care BS gm ag, oof S54 57 27] ones 
Mase Ww. $7 64.89) ass fm 37 19 eget 62 10 83! eget $y 65 86) lot 
Keg. 0 Wo dat tr tg ere 45) 8 47 cow a6 $0 47) ont f 43 35 88 ony 
L Jrossoe Ww’. 3% 4% 9 wpe ge RB Bt eo] 4287 220 ol 44 5 346! ox 
Satta b. 444% © erat ag 25 ewe gt 88 84 «came 8) 86 58 i cam 
Antares E. $* 43 80 «ste $6 $5 3: «0am 6963 8 58 cami $8 30 42] on; 
100 CUS W 834 44 8h ag ase 8% 1g ngee 228 gm gt = nsee ft 810 33 29° cote 
5 .tas Ww. 14 » eat 4 cf a8 emt yh 8g 96 tet ft teem § ag) ange 
Maae “ -~. * 46 Bs 7-e i 44 om A 4 64 er 4 7 4 qo eo% 
Keg ..0 Ww’. 7 @- & Bers he fg af .< Ot ty ¢ sett 63 gy O sive 
Jeorree WwW. 434, 42 ep@l 46 6%) 3 eowh $6 9% gt arte §8 36 95° ares 
Antares F.. as" 10) @@ EF qo 38 92 csp ft 98 98 67 esr 34 4% 5g ores 


— = = 
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3 P. L. P.L. P.L. P.L. 
sf Name robjece Noon. of III. of VIb. of Xb. of 
Fe Diff. Diff. Dif. Diff. 
e e o e ° rd e ° id e ° o 

ro | « Aquilz E. | 102 35 50] s@8] ror 2 37/ «8x71 99 28 57] s8:7) 97 54 51| agp 

zz | Pollux W. | 10z §5 20] srssf 103 45 26| ex] 105 §5 48| azrs] 107 26 24] sr06 

Mars W. | 79 35 33| se] 8x 2x 42] sets] 83 8 7] e272] 84 54 47] sabe 

Regulus W. | 64 59 14] #1199] 66 49 44] e109] 68 40 30] app] 70 31 81] sof 

JUPITER W. | 60 14 42] s6x] 62 4 8] asx] 63 53 SO] auzt 65 43 47] axsz 

Antares E.f 34 58 34| es] 33 7 58| s0osf 3: 27 6] sonst 29 25 59] ands 

e Aquils E.] 89 59 5] s70] 88 2§ 5] syaxi 86 46 53| ws] 85 x0 33] sez 

Fomalhaut E. | rq 53 19| este] B23 13 $5] es4x] 332 33 29 | ase] 109 52 34] agce 

Mars W. | 93 5% 37| es] 95 89 20| an:6] 97 27 23| smti 99 15 $4] encd 
Regulus W. | 79 49 57| sz] 8x 42 12] so] 83 $4 87| sop] 85 27 10} sos, 
Juritzr W. | 74 56 56| smf 76 48 8| sas] 78 39 39] s080] 80 30 59| says 
Spica W. | 25 5% 35] 75] 27 43:13] 2066] 29 85 §| sos7] 3x 27 10/ sogs 
eAquls E.f 77 727| wal 75 30 53| s091 73 54 25| s76] 7218 7| aes 
Fomalhaut E. | tor 22 52/ 9] 99 39 58] 9] 97 56 50| 30] 96 13 29] ages 

« Pegasi E. |] 123 35 27] s@s] 121 49 5] ese] 320 2 3r| eng6] 118 15 16] ons 

ts | Mars W. | 108 17 56] ermal rr0 6 35| aga] rrr 55 14] sroe] 113 43 53| ar0¢ 
Regulus W. | 94 51 26| sa) 96 44 28{ sono 98 $7 3x] 08x] 100 50 33] soa: 
JuriTee W. | 89 49 57| 6a] 91 41 55| mer] 93 33 54] solel 95 25 52] vote 
Spica W. I 40 49 44] 2090] 42 42 31] sot] 44 35 22] sot] 46 28 12} coed 

e Aquila E.] 64 20 58| 28:5] 62 46 49] sta] 62 13:15] sty2] 59 40 20| ago7 
Fomalhaut E.| 87 34 48| 2387] 85 50 54| 2988) 84 7 2| so:] Sa 23 14] 2995 

e Pegasi E.] t09 15 59] 0s] 107 27 34] sx8] 105 $9 3] e199] 103 50 37] axge 

rq | Regulus W. | 109 55 2/ sg] rrr 47 40) ene] 123 40 9 | omS] 115 32 29] sons 
Jorirza W. Ff 104 44 §9| 2078] 106 36 32] 208] 108 27 56] sopol 310 19 11] 2097 
Spica W. | 55 5% 59] so] 57 44 3%| a6] 59 36 54] asx] 61 29 9] cosy 
Fomalhaut E.] 73 46 27| 0] 72 3 48] sss} 70 2% 29! eeipt 68 39 32) 2486 

e Pegasi E.] 94 47 12] 268] 92 58 42] e3] 9t 10 19] ot] 89 22 4| ans 

15 | Spica W. | 70 47 40| sf 72 38 41| s100] 74 29 27| smol 76 19 56) sr: 
SaToRw W.] 38 6 16] so] 39 55 44] st] 41 45 6] er] 43 34 19] e176 
Antares W. | 24 56 49] sop2] 26 48 Of sos] 28 38 55] as2g] 30 29 33] esas 
Fomalhaut E.] 60 16 50/ so] 58 38 3] ste] 56 59 58| sty] 55 22 39| 2708 

e Pegasi E.] 80 23 47| sts] 78 36 53| o76] 76 50 18| ato] 75 4 3| n90 

| 36 | Spica W. 1 85 27 41 | os] 87 16 12] eae] 89 4 22| sse7] 90 58 9] ams 
SaTurRN W. | $2 37 20) 226] 54 25 9| o:38] 56 12 40] onsz] $7 59 $1] 2265 
Antares W. | 39 38 «§| epsl 4r 26 44] en0sl 48 35 2| ossx] 45 2 58] sns7 
Fomalhaut E.| 47 29 $4] 291 45 58 38| socal 44 28 42] ste] 43 O 11] 5158 

e Pegasi E.] 66 18 39| ssi 64 34 54| as3] 62 51 38] oggsl 61 8 Sq] age 
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Venus E.f 123 56 38: og68] 112 14 40 | ape] 320 33 ¢| sep] 108 51 49] as15 

27 | Spica W:-1 99 45 8! ss] ror 30 30| eye] 103 35 26] eagle 104 59 56] ex79 
Saturn W. 1 66 50 29! ese] 68 35 28| ays7] 70 20 4| esl 72 4 15] 299: 
Antares W. | $3 56 39| sf 55 42 9/ sss7] 57 27 14| mss] 59 12 53] ews 

a Pegasi E.] 52 43 52| sos} 5! 4 47| st] 49 26 25| ster] 47 48 47| stp0 

a Arietis E.[ 94 248) ss] 92 17 40/ #353] 90 32 57| sx] 88 48 40] ayes 
Vrxus E. | 100 32 87| st] 98 $2 37| sts] 97 14 12| ates) 95 86 38| at60 











| Polles 
Mane 
Regulae 
Jerivaa 
Aatares 
e Aquila 
F omathast 


' Maze 
Regules 
Juries 


Speca 

e Aqulsa 

F omalhaat 
oe Pegas: 


83 Mase 
Keguics 
Jreives 
“ya 
eA, ‘a 
F--cna.! agt 
eo Pegan 


tq Regulus 
Jcerves 
Spica 

t t enall.aat 
oe Pegass 


99 Spe 
Sati aw 
Antares 
E nes.a:! agt 
eo Pegass 


6 S; «8 
Sait ap 
Antares 
§- e.a.! age 
eo Pegass 
e Aretio 
Vaesvue 


29, Speca 
Sartow 
Antares 
eo Pega 
eAr eis 
Veu's 





<<< 


q MENS 


mmmegs 


° 


feq mumeces 


PS 


e * ¢e e 


amesees meee ese mess 


JUNE, 1897. 107 





GREENWICH MEAN TIME. 





LUNAR DISTANCES. 
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137 84 3 atel 219 236 37} opol iss 8 93, ays 133 $9 56 ome | 
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4 P.L. P.L. P.L P.L. 
34 Name and Direction of IIT. of Vis of 1X». of 
pa of Object. Dif. Dif. Dif. Diff. 
18 | Saturn Ww. 248: 82 20 38] egpt 84 1 53| ssx7] 85 42 43] #593 
Antares W. 2465§ 69 30 45| e853) 71 12 22| sgoe] 72 53 33] s500 
a Arietis E. eof 78 32 0} sept 76 50 45/ 25:17] 75 9 56] s596 
Venus E. 761] 85 57 35| s7@s] 84 223 42| fox] 82 4% 17] ates 
Sun E. 97981 129 5% 23 | 6:3] 328 17 22 | Oye] 126 43 25] ats: 
19 | Saturn W. sth 95 38 50! shesi 97 36 44/| e663) 98 54 23 | c68r 
Antares W. s6rs] 82 52 46| sp] 84 30 | shel 86 7 52] 2665 
a Arietis E. seo 65 14 «6! asf 63 36 16) e6est 6x 58 sx] sth, 
Venus E. 26] 73 31 5] ome6] 7% 59 45| st7] 70 28 5x] aes 
Sun E. a8 11237 29 26) 29661 155 §8 32) ap8s] 114 28 O] goog 
2o | Antares Ww. 70) 95 46 54| 27661 97 22 7| w8z] 98 57 Of} a7 
e Aquilz Ww. or7f 48 52 51) wrt $0 §$ 59] sosal 51 16 46] siz 
a Arietis E. 2778] 52 22 40| 27993 $0 47 59, 07] 49 13 40} slag 
Vanvs E. g7 | 6r 32 14] s107f 60 4 33/ sre6] 58 36 35] S296 
Sux E. go93 | TOS 33 §r|] srezl 104 4 55! srl 102 37 20} sree 
2x | Antares W. 68 108 19 30) ste] 109 §2 32! Bog] rrr 24 38] spd 
e Aquilz W. s776f 58 43 45| s7ol 59 59 29; sve] 61 35 28) 5733 
a Arietis E. a3} 39 55 12] spoof 38 23 18' o935] 36 53 44] 9590 
Vanus E. sao 49 58 45] sasz] 48 $3 43) ses] 47 9 2| som 
Sux E. sez] 93 58 29| sexsi 92 33 3| sar] OF 7 53] sate 
32 | cAquilz Ww. 95 68 55 2] gest 7o 12 3| s@s] 7% 29 7) 96 
Fomathaut W. 33 43 52 44| s8060 45 7 40| s77at 46 23 Ir] 73 
VEnus E. 33841 38 48 20] seal 37 26 6! sed 36 4 14! = Seez 
Sun E. ss} 82 42 6! sss] 8r 38 35] sass] 79 55 16] sess 
23 | cAquile W. s673 79 12 as | 96731 80 29 41| s07s] St 46 57] sOre 
Fomalhaut W. 3633) $4 § 37! ‘671 $$ 23 53| steel $6 42 25] ssi 
a Pegasi W. s7s7} 31 26 341 687] 32 43 35 | ses] 34 1 24] 360s 
| Sux E. 307 | 71 38 se os] 70 16 43 | s410 54 38| ses 
24 | c Aquilez Ww. ste} 89 30 3 364] 9047 7| 3608) 92 4 7| 00 
Fomalhaat W. 3s} 64 38 4 = ssf 65 57 57| ss 67 17 59] 5513 
a Pegasi WwW. 461 42 0 39 31661 43 22 3, S401 44 43 46] sears 
Sun E. ss8] 60 44 8) sees] 59 22 39] sus] 58 £3] see6 
| 2§ | «Aquile WwW. s71= 1 99 44 47 svi ror 1: 16| sy] 102 17 39! sre 
Fomalhaut W. s80] 75 20 $t sest 76 @t 43! seo] 78 3 4r] sees! 
a Pegasi WwW. 39] 52 59 46 3338] 54 23 53] semi 55 46 51) ssp 
| Son E. sss] 49 53 16: sess] 48 31 59] sess] 47 10 42] sesz 
‘36 | Fomalhaut W. sar] 86 t0 24: sex7] 87 31 59| se33] 88 53 38] sexo 
a Pegasi W. $76] 64 12 22 32089 65 37 12 | sa608 67 2 9] sass 
Sun E. ss] 39 225 sem] 37 40 53] st 36 19 19] S46 
| 27 | Fomalhaut W. wuts] 97 455 seszt 98 26 §9/ seBl 99 49 6 seat | 
a Pegasi WwW. so] 75 35 9, 3071 77 1 10) seo 78 27 19) sre. 
a Arietis W. os] 32:18 3 woe 33 46 30] w75] 35 F§ 10 = 
Son E. 16] 28 8 33] sess] 26 46 33 | seotl 25 24 24] sens 
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of XVIi1e Z Xxie af 
tre get. 
7 @ ° e e e e 
38 | Sarva W.] 87 93 7] a exe 9° 43 899/] eel 92 st 67] ote 
Antares W. 1 76 34 39] oe ms] 77 $4 33| oi 79 36 8] om 
e Anetie E.f 75 329 33: oss mf 70 10 §), emi 68 33 Of ates 
Vanve E. Sa tg 13, wes met 75 7 4t)] a 76 35 3 wns | 
Seca E. |] 334 20 $| on a} 882 4 94 | wl t80 53 87/ ge! 
| 
39 | Sarvan W. | 100 gt t9/| on ent 103 44 30] on] 105 80 26) ay! 
Antares W. 87 4$ 39) ate ami 99 $9 4) &8F 92 39 83) on 
e Anetis E.] 60 31 g0!/ oo owt $7 9 OO] wwi $$ 33 tt! on 
Venus E.] 68 58 85} pus mal 65 58 48| mo] 64 29 33! pes 
Sos E.] 33 $7 $2) ges west 809 $8 45) ww] tod ag *| =v) 
so | Antares W. [100 33 32] ates ste- | 803 99 38) wes] 305 83 3 on 
eAquile W.1 $8 30 9] was Aor] $4 $8 24] peetl 96 89 10 | ow 
e Arvetss F. 47 39 43] es ayt 44 32:53) ol 43 3 $y, om 
Vaenve E. $7 gg a8] sity st $4 36 Of seel $3 49 $3] som 
Scns E.f tor 80 @ = 526s 77] 98 16 58] sol 96 go 39° oo 
" 
st | Antares W. Tsrs 96 47! ogee em: 186 © 88] opel 387 92 47) 2|«6« 
e Aquila W. 7 62 91 go) orn wf 65 @ 301 sey 66 36 18! gos 
e Arvetss E. §$ © 8y. ots ot: 7 32:28 58) eel 30 653 92! geey 
Venve E. 45 44 43 ts i or Cy ee: ee Lees oe ee |) 
Ses E.} 89 62 $y 8 sm i 86 53 46 3 age 84 29 46 
! 
s3 | e Aquila W.f 73 46 35, wet 7$ 80 39); snl 76 37 $4 sire 
b.malhact W. I 47 39 13, xo yell $9 38 99, sel §t 39 98 3 sip 
Vem E. | 34 42 44) pete ste $2 0 33! ses 90 40 34! see 
Ses E.] 78 32 8) st ave] 73.46 23, sm] 74 83 45! wh 
. | 
a3 | e Aquila WwW. 8s 4 al on sry i 85 38 98! pet 86 95 448: gm 
Feemalbaut W. 7 5h 8 t2- a wef 6m 99 33 ' set 65 95 46, anes 
oe Pegas: W. 7 35 19 95° 10 wei 37 $8 4 oe 99 15 Sh ptr 
Sun E.1 67 33 39. som ntl 64 49 0; sett 63 27 18 ens 
{ 
84 | « Aquilae WwW. yy 38 @ gee me il OS $4 467} wel 97 82 93° ee 
Fe malhavt W. 6" 938 g gue oe i 90 38 $63] wel 72 39 86 3 pom 
@ | oe Pegaas W. 7 40 9 gh) pee ei 48 g0 go! awl §0 55 239 39 sete 
Ses E. % 39 49! dees mei $3 $7 *| sel $2 35 $0' sens 
33 | « Aquila W. Pog 93 95° re wef 1066 6 gf! wall to7 82 65 go 
F:enalhast W. "y 33.641 toe wef 53 6 g! pel 83 37 389 Beet 
e Pegass Ww. 7 40 ary b be see $y 958 $3 wos 6t 339 83 gets 
Ses BE. h 4s 49 as! see seo 43 6 48: wert 93 45 89 tees 
96 | Fuemalbact W. ft yw 34 22 3 nen sn 93 $9 o| e001 94 30 $$ «= n908 
oe Pegass W. fF G8 ap ty pees mal 7137 59 sem 73 43 34 20 pee 
Sew E. $4 $7 48, tans oes0 ga 84 tg ' sem gO $8 3841 Sem 
97 | Foeaihact Wo fires ts 24g et sore 23 96 9600 semi tO§ 87 49 tem 
efe acs WwW -, $3 37> 3 ®& > OF 82 96 38 = ssre Mg tg at fTty 
@ Arsetse Ww. CY or ee op | 39-48 84020 pms gt 88 36) oom 
Sus E.] 24 38 33| den ame | 88 ami 39 $$ 37; om 
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SON. 
Mon. 
Tues. 


Wed. 
Thur. 
Frid. 
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AT GREENWICH APPARENT NOON. 
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Right Ascensica. 


mara WA 


49-95 


~J Ww © Mme WON 


58.71 


2.38 


5-57 
8.27 


10.46 


12.15 
13.32 


13-95 
14.05 
13.61 
12.62 
11.07 


Aso won S&L BSS 


6.27 
3.01 
$9.16 


54-71 
8 35 49.66 
8 39 44.01 
8 43 37-75 


8 47 30.86 


ao acdc coac aon nvnuvyvn NNVNNXY NVVVY VVV WAA DAHA, 
» » w 
“I © 


ws 
~ 


50.22 


> > 
MH ANE 
tr 
ww @ 
OW 
Gown 


13-39 
20.46 
27.16 


33-48 
39.40 
44-89 


54-56 


8.96 





THE SUN'S 
DHE for Apparent 
2 Hous. Dectinatica. 


| 
10.340 
10.328 
30.315 


20. 302 
10.288 
10.272 


10.255 
10.238 
20.220 


20.202 
10.183 
10. 163 


10.143 
10.123 
10.102 


10.081 
10.059 
10.037 


10.035 
9-993 
9-970 


9947 
9-924 
9-goo 


9-876 
9-852 
9.827 


9-802 
9-777 
9-752 
9-726 


e é @ 
N.23 5 18.8 


23 0 52.6 
2256 24 


22 50 48.1 
22 45 10.1 
2239 8.3 


22 32 43.0 


22 25 54-4 
a2 18 42.6 


a21zr 7.8 
22 3102 


aI 54 49-9 


ax 46 7.1 
21 37 2.0 
21 27 34.8 


ax 17 45.8 
ax 7 35.0 
20 57 2-7 


20 46 91 


20 34 545 
20 23 19.0 


20 II 22.9 
19 59 6.5 
19 46 29.9 


19 33 33-6 
1g 20 17.6 


19 6 42.4 


18 52 48.2 
18 38 35.4 
18 24 41 
18 9147 


DHE for 
2 Hour. 





ad . 
—10.59 
11.59 
12.59 


—%3-59 
14.58 
15-56 


—36.54 
37.52 
18.47 


—19.42 
20.37 
21.3% 


22.25 
23.38 
24-09 


—25.00 
25.90 
26.79 


—27.67 
28.54 
29-41 


—30. 26 
31.20 
32-93 


—32-76 
33-57 
34-36 


—35-34 
35-92 
36.68 
37-43 


9-700 1N.17 54 7.6! -38.16 
Nore.—The mean time of eemidiameter passing may be found by subtracting o.29 from the cidereal time, 





Semi- 
diameter. 


15 46.14 
15 46.14 
15 46.14 


15 46.15 
1§ 46.17 
15 46.19 


15 46.21 
15 46.24 
15 46.28 


1§ 46.31 
1§ 46.35 
15 46.40 


15 46.45 
1§ 46.50 
15 46.55 


1§ 46.61 
1§ 46.67 
15 46.73 


15 46.80 
15 46.87 
15 46.94 


1§ 47.02 
1§ 47-10 
15 47-19 


15 47.28 
15 47.38 
15 47-48 


15 47-59 
15 47-71% 
15 47-83 
15 47-95 


15 48.08 } 


68.32 
68.26 
68.20 


68.13 
68.06 
67.99 


67.92 
67.85 
67.77 


67.69 
67.61 
67.53 


67.45 
67.37 
67.29 


67.20 
67.12 


67.04 


66.95 
66.86 
66.78 
66.69 


66,61 
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The sign — prefized to the hourly change of declination indicates thet north deciinaticns are decreasing, 





0.423 


0.397 
0.380 


0.362 


0.344 
0.325 
0.306 


©. 286 
0.266 


0.245 


0.224 
0.202 
0.380 


0.358 
a.136 


0.328 


0.090 
0.067 


0.019 
0.005 
0.0a9 


0.054 
0.079 
0.104 
0.190 


0.796 
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Thus. | 1] 6 42 
Frond. | 27 6 46 
Sat. 3] 6 ss 
SUN. | gf 6 55 
Moa. | 5s] 6 59 
Teen | 61 7 3 
Wed. | 71 7 7 
Thus. | 8f 7 33 
Frid. | 9] 7 385 
Seat [to] 7 19 
SON. \11) 7 23 
Moe. [1:3] 7 27 
Tues. [3397 7 32 
Wed. i 24] 7 36 
Thar. |3g] 7 40 
Frid, (361 7 44 
Set [17] 7 48 
SUN. }38] 7 52 
Moa. 19] 7 56 
Tuee 20] 8 o 
Wed 'a:1 8 «4 
Thas. | ss 8 8 
Prd. +23] 8 32 
Sat. 124 8 3:6 
l 
SUN. 3g] 8 20 
Moa 26] 8 3, 
Tees 327] 8 37 
Wed. 28] 8 3: 
Ther 29] *% 35 
Prd. yo 4 LW) 
Sat yz] 8 43 
SON. y2f 8 47 
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a3 46 g1 
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7 37-5 
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19 6 ee) 
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14.38 
85.96 


16.39 
17.50 
28.47 


—t9-43 
@3.98 


— 83.24 
8336 


24-08 


—t4-99 
23-89 
96.76 


-27.67 
38 $4 
9 4e 
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9t.80 
$3.99 
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33 98 
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6 12.25 
6 14.14 
6 15-46 


6 16.22 
6 16.40 
6 16.00 


Lo] 


6 33.00 
6 13.40 
6 11.20 


6 840 


Sioun. - The com-Gieaeeter fer wore oven Gey be couumed the compe os thet far apparent sera 
The eign ~ peudced co eo bee: ty change of éechnetien int.cetes het eorth Gocitnemens are 
Gonpussing, 


0.344 
O.325 
©. 906 


0.966 
@.24$ 


O884 
0.908 
as8o 
org 
a2 
Ot84 
0.098 
oot; 
@ 044 
@ese 
0.004 
| 
0.054 
a.o79 


@ 104 
@290 


o396 


6 4.96! 
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Day of the Year. 


207 


209 
210 
21! 
212 





213. 


JULY, 1897. 


AT GREENWICH MEAN NOON. 


THE SUN’S 


TRUE LONGITUDE. 


99 50 44.5 
100 47 57.8 
IOI 4§ 10.9 


102 42 23.7 
103 39 36.4 
104 36 48.9 


105 34 
106 31 
107 28 


1.3 
13.6 


25:7 


37-9 
50.1 


2.4 


108 25 


10g 22 
I1IO 20 


III 17 14.9 
I12 14 27.7 
113, 11 40.8 


114 8 54-4 
115 6 8.6 


116 3 23-5 


116 60 38.9 


117 57 55-2 
118 55 12.4 


1IQ §2 30.4 
120 49 49-3 
12I 47 9.1 


122 44 29.8 
123 41 51.5 
124 39 14.2 


125 36 37.6 
126 34 2.0 
127 31 27.2 
128 28 53.2 


129 26 19.9 


Diff. for | LATITUDE. 





Logarithm 
of the 
Radius Vector 
of the 
Earth. 


0.0072213 
0.0072215 
0.0072192 


0.00721 44 
0.0072072 
0.0071978 


0.0071862 
0.0071726 
0.007157! 


0.0071 399 
0.007121 
0.007 1006 


0.0070788 
0.0070555 
0.0070308 


0.0070047 
0.0069771 
0.0069480 


0.006917 § 
0.00688 52 
0.0068 512 


0.00681 53 
0.0067773 
0.0067 373 


0.0066949 
0.0066 503 
0.006603 


0.0065 5 36 
0.006501 § 
0.0064471 
0.0063g01 


0.0063 308 


Diff, for 
z Hoar. 


— 4 
10.6 


—I1.2 
11.8 


12.4 


13.2 
13.8 
x4q.6 


—15-4 
16.3 
19.2 


—18.1 
39-2 
20.2 


—21.2 
22.2 
23-2 
24.2 


—2§.2 


Nora.— The sumbers in column A correspond to the true equinos of the date; isp colamna A’ to the mean 


equinox of January ofa 





ITI. 





h m s 
17 17 57.86 


17 14 1.95 
17 10 6.04 


17 6 10.12 
17 2 14.21 
16 58 18.30 


16 54 22.38 
16 50 26.47 
16 46 30.56 


16 42 34.65 
16 38 38.74 
16 34 42.82 


16 30 46.91 
16 26 51.00 
16 22 55.09 


16 18 59.18 


16 15 3.27 
16 Ir 7.35 


16 7 
16 3 
t5 59 


15 55 
15 91 
15 47 


15 43 
15 39 
15 35 


1§ 31 
1§ 27 
1§ 23 
1§ 20 


11.44 
15-53 
19.62 


15 16 


4.60 


Did. for : Hoar, 
—9.8296. 
(Table IL) 





IV. 


| Dey of @e Neth. 


Aa & - wD oF 


SEMIDIAMBETER 
eel bier 
esa. Mud ghe 
e 6 | @ 
8g 6! ag £5 14.5 
8g 184 8g 32.5 
t$ 207 «685 32.8 
$$ 35-5) t§ 40.8 
$4471 15 494 
t$ 349 t$ 5" 
16 32 36 76 
16 315 16 157 
tO sys , 16 22.2 
! 
16 a45. 16 26:1 
16 263 «86 ats 
16 35.9 + 16 339 
| 
6 ars | 16 3374 
16 129 | 160659 
6 39, 1§ 6506 
t 
&$ 490 | 5 423 
w$ 355° 19 258% 
16 224] 36 103 
iS1e7] 15 $5 
t$ 804 %@ $7.3 
84 $381 84 $3.2 
$4 493 80g 442 
14477) 0 «16°47 
4457 845°! 
$4 522 8684 54-6 
$4 87% 8$ - 2 
8$ 490 1 B86 
9¢838 36 3732 
84 3:35 Bg ef 
1§$ 3 6 84 4? 
$39" 2 BG 42, 
1§ 46.7 355 4 


7) 


of 
sr 


ST 





3541 
492 
34-5 


6.8 
4© 3 
14-5 


at.7 


se 
24 oY 
43-5 | 


sf 3) 
6% 
186 | 


| 
35-5 | 
S49 
33 § 


17.3 
t10 


147! 


foe 38 
os > Ue 


434 
1¢ § 
4' 4, 
re | 


4" » 














JULY, 1897. 118 
GREENWICH MEAN TIME. | 
THE MOON'S 
MORLZOXNTAL PARALLAX, UPPER TRANSIT. ac& 
t... |e i 
in@ fee IN@ fas | Mer: Ne tay 
0 bf.-as Midenghe, _ & How Crecnereh, 3 HM: oF Seen, 
@ ° @ l oe & @ a 4 
42s] $5 49-4] +290 2 84-3] sor] 24 
8.33 §6 tyo 3.37 a 33 3.99 3.4 
8.38 50 §u.5§ 8.3$ 2 §0.0 8.98 3-4 
8-97 | 57 23-4 | 48.40 3 35-7 389 +4 
8-43 | §7 $74 8.493 4 21.0 3.98 5-4 
tas) 5h 31.6 3.48 § 7.2 3.96 6.4 
tr98 7 $9 46) orsst § SSS] 88] 7-4 
t.24 | $9 34-3 any 6 47.3 8.25 8.4 
ovs | 59 $7-9 0.83 7 435 3-44 94 
toto | 60 124 | +4097 8 44.3 862] 10.4 
cote 6O 864 “O85 9 4%2 a.yoy 13.4 
04] 60 4.6 o79 | 10 $2.7 8.49 | 32.4 
-tan 59 406 -3.96 82 §4.7 8.90 134 
tao f $y 468 3.69 — 32 $2.2 2.29 1 24.4 
r8sf 55 20.4 3.97 | 33 44.6 8.09 | 15.4 
-30q 7 57 31.5 | 207] 16.326] s.o9] 16.4 
seg] 66 422 s.00 f 36 37.4 3.83 17-4 
sort $5 §63 38 § 16 o2 8.76 | 18.4 
~1@g 9 $5 166] -s 8 | 16 92.3 879 1 19.4 
sot $4 4$-§ 3.80 17 247 379 20.g | 
oy $4 240 0.68 38 8.4 3.56 2t.4 
oer | $4128 | -aag § 28 54.1 3.93 | 22.4 
-oo¢ | 64 .82.9 | 40259 7 89 62.2 so3 ] 23.4 
MT $4 199 o$3 | 20 324 sr9] 24-4 | 
enfg f 64 365 | eaSg | a 243 a36] 25.4 | 
o7 Ff $4 637 so3 | 22 166 ai7 | 26.4 | 
8.189 f §§ a5u s.35 | 29 8&2 are | 27.4 | | 
417 S$ SoS] esse f 23 583] aos] 84 
Te Ue ye a é 29 4 
ty 7 37 tw o 466 3.of o 8 
Ba’ $7 339 3 30 2 334 893 1.8 
_ «rte 68 sel e108 2194 2.98 2.8 
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Hour. 


JULY, 1897. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


DifZ. for 
: Minute 


Right 
Ascension. 





THURSDAY :. 


hm 8 a ! of °* ° 

7 5% 3.06 | a.rzz N.2r 58 34.2 | 8.559 
7 53 13-23 | 2.3682 21 49 57-3 8.67% 
7 $5 23.23 | 2.1652 | 21 41 13.7 | 8762 
7 $7 33-05 | 2.1622 | 21 32 23.4] 8.893 
7 §9 42.69 | a.rs9t | 21 23 26.5 9.003 
8 1 §2.14 | 2.13960 | 21 14 23.0 9-323 
8 4 1.4% | 2.1530 2t § 12.9 9. 222 
8 6 10.50 | 2.1499 | 20 §5§ 56.4 9- 329 
8 8 19.40 | 2.1468 | 20 46 33.4 9-436 
8 10 28.12 | 9.1438 | 20 37 4.0 | 9542 
8 12 36.66 | 2.1407 | 20 27 28.3 9-647 
8 14 4§.01 | 2.1377 | 20 17 46.4 9-731 
8 16 53.18 | 2.13%6 20 7 58.2 9-855 
8 19 1.16 | a.r325 19 58 3.8 9-957 
8 21 8.96] 2.138% | 19 48 3.3 | 10.099 
8 23 16.57 | 2.12593 | 19 37 §6.7 | 10.360 
8 25 23.99 | 2.22 | 19 27 44.1 | 10.260 
8 27 31.23 | 2.3192 | 19 17 2§.§ | 10.359 
8 29 38.29 | 2.2:61 | 19 7 1.0] 310.457 
8 31 45.16 | 2.11390 | 18 §6 30.7 | 10.554 
8 33 51.85 | 2.1100] 18 45 54.§ | 10.653 
8 35 §8.36 | 2.107% | 18 35 12.5 | 10.748 
8 38 4.69 | 2140; 318 24 24.8 | 10.88 
8 40 10.84 . 2.1009 N.18 £3 31.5 ! 20-985 

FRIDAY 2. 
8 42 16.80 ' 2.0979 (N.r8 2 32.6 | 11.027 
8 44 22.59 | 2.0990 | 17 51 28.2 | 11.220 
8 46 28.20 | 3.090 | 17 40 18.2] r1x.a22 
8 48 33.63 | 2.0892 17 29 2.8] 1.301 
8 50 38.89 | 2.086: 17 17 42.1 | 12.390 
8 52 43.97 | 2.0633 | 17 6 16.0 | 21.478 
8 54 48.88 | 2.08 | 16 54 44.7 | 11.566 
8 56 53.62 | 2.0776 | 16 43 8.1 | 11.652 
8 58 58.19 | 2.0748 | 16 31 26.4 | 11.737 
9 I 2.59 | 2.070} 16 19 39.6 | 12.822 
9 3 6.83] s.cto2 | 16 7 47.8 | 121.905 
Q § 10.90 | 2.066, | 15 §§ $1.0] 12.988 
9 7 14.80 | 2.0637 15 43 49.2 | 12.07 
9 9 18.54] 2.cész | 15 32 42.6] 12.190 
Q If 22.13 | 2.0985 | 1§ 19 32.2 | 18.290 
9 13 2§.56 | s.0599 IS 7 1§.0 | 22.309 
9 15 28.84 | 2.0335 | 14 54 54-1 | 22.387 
9 17 31-97 | ¢.05908 14 42 28.6 | 12.46 
9 19 34.94 | s.0583 | 14 29 58.6 | 12.599 
Q 22% 37.77 2.0459 Iq 17 24.0 13.614 
Q 23 40.45 | 2.0435 14 4 44-9 | 29.687 
Q 25 42.99 ' aoa | 33 §2 1.8 | 228.760 
9 27 45-39 2.03888 | 13 39 13-7 |] 12-832 
9 29 47.68 | 2.0366 | 123 26 21.6 | 12.905 
2.0343 IN.33 


Hoar, 


© or] Qta & Ww DN wt O 


Right 


Diff. for 
A ion. Declination. 


t Minate. 


SATURDAY 3. 


hm ~°s e ' >. or 
Q 31 49.78 | 2.03 (N.13 13 25.2 
9 33 51-77 | 20822 | 13 O 24.7 
9 35 53-64 | s.092% | I2 47 20.1 
9 37 55-38 | s.ca79 | 12 34 I1.5 
9 39 56.99 | 2.0299 | 12 20 58.9 
9 41 58.49 | 2.090] 12 7 42.3 
9 43 59-87 | 2.020 | 12 54 21.8 
9 46 1.13 | s.c00a | IE 40 57.5 
9 48 2.29 | 8.01% | IZ 27 29.5 
9 50 3.34] 2.016] II 13 57.8 
9 §2 4-28 | s.om8 |] II O 22.4 
9 54 5.12] sorsa | 10 46 43.5 
9g 56 5.87 | 2.0117 10 33. I.2 
9 58 6.52] scorer | 10 19 15.2 
10 © 7.08 | 2.0086 | 10 § 2§.9 
10 2 7-55 | %-co72 9 351 33-3 
10 4 7-94 | %.0038 9 37 37-4 
10 6 8.25 | 2.0045 9 23 38.3 
10 8 8.48 | 2.0032 9 9 36.1 
10 10 8.64 | s.coa2 8 s5 30.8 
10 12 8.73 | 32.0010 8 4I 22.4 
10 14 8.76 .s.c000 8 27 11.1 
10 16 8.73 | 3.9990 8 12 56.9 
10 18 8.64 1x.998 IN. 7 58 39.8 
SUNDAY 4. 

10 20 8.49 | 1.9972 [N. 7 44 20.0 
10 22 8.30 | 1.9984 7 29 §7-5 
10 24 8.06 | 1.9987 7 15 32.3 
10 26 7.78 | 1.995 7 3 4 
10 28 7.47 | 1.9945 6 46 34.0 
IO 30 7.12 | 3.9999 6 32 1.2 
10 32 6.74 | 1.9935 6 17 25.9 
10 34 6.34 | 1.9932 6 2 48.3 
10 36 §.92 | 1.9928 5 48 8.4 
10 38 5.48 | 1.9926 § 33 26.3 
10 40 5.03 | 1.9904 § 18 42.0 
10 42 4.57 | *-9oms 5 3 55-6 
10 44 4.1% | 1.9988 449 7-2 
10 46 3.65 | 1.99m 4 34 16.8 
10 48 3.20 | 1.9906 4 19 24.5 
10 50 2.76 | 1.998 4 4 304 
10 §2 2.33 | 1.9932 3 49 34-5 
IO 54 1.93 | 1-995 3 34 36.9 
10 56 1.55 | 1.9939 3 19 37-6 
10 §8 1.20 | 1.9946 3 4 36.7 
tz 0 0.88 | 1.9950 2 49 34.3 
Ir 2 0.60 | 1.9957 2 34 30.5 
II 4 0.37 | 1.9965 2 19 25.3 
11 6 0.18 | 1.9973 2 4 18.7 

8 1.9983 IN. § 49 10.9 


Dif for 
: Minute. 


# 
32.974 
39.048 
29.130 
33.277 
83-849 
23.909 
83.373 
33.436 
23.498 
33.$59 
13.629 
13.678 
33.796 
43-793 
13. e9 
13.904 
13.958 
34.083 
14.063 
34.826 
4. 16g 
24.829 
14.962 
14.908 


24.353 
24.998 
24.443 
14.486 
24. $97 
14. $7 


34.646 
34.683 
34.720 
4.796 
24.790 
14. 82g 
14.896 
34.887 
34-987 
14-946 | 
24.974 | 
23.008 | 
15.008 | 
§.058 
35.073 
25.098 
35.390 


33-240 
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GREENWICH MEAN TIME. 


THE MOONS RIGHT ASCENSION AND DECLINATION, 


_—-— —_— - 
| [ 
eur Right | THe tor Dec iinctien, De. tar 












| Ameamen, (¢ Miaat 8 Minete 
i 
MONDAY 5 
Y r e r ‘ @ e @ o ry e eo @ td 
o | 33 8 aag s.egte iN. 3 49 30.9 89. tg® erent S.t0 38 42.2 te. tg9 | 
8,22 9 $796] sage 234 41.9] e500 e149 =—§ 8O_— «4895393 38.9 | oe. 62 
@] 82 88 $.9$ | aoa 8 38 $2.7 | 23.98 tmp 20 48) O<.8 | t4.406 
gist te aol cons, 2 §$ 40.$] 09.9 arte | 83 6 35.6] 4 ye 
@/t8 36 O13 | eon © 48 28.3 | ts.e:3 G. r6t4 32.87 «(B.3 ] te-see 
§' 82 38 O88 | cane © 33 $3] s9008 astty | 88 98 38.3 1 teers 
6°88 80 ofO}] ao; o1:8 3.8] s9-090 © t7e2 ar 46 $8] s4-000 | 
7 %t21 32 096 | aa N. oc 8 46.4] 83.098 arv77 | 38 © 39.8 | 86.278 
BS 88 34 «8.48 | aety S. O 88 29.8 | 85.083 @. 9935 82 84 49.9 | 04.900 
@ %8 3% 3.99 | coves © 87 45-8 | %3-e73 . ett | 823 89 «7.5 | 0.008 
so .. a8 38 8.64 |] sess © 43 38.9] &.c%e 83.39 el 03 43 28.8 | ag. 000 
82, 38 9O 3.40] sors © $5 89.3 | sg.epe | 82 | 88 30 89.25 | soy 33 §7 $3.7 | te-t50 
83 | 82 398 4.37 | Gots 833 36.8 | csc f 83 | 83 88 97.45 | a ents 33 33 40.0 | te.ops 
39, 88 36 $26] cer; 128 94.8 | sgn 1 58 | 28 84 $0.03 | aores | 23 39 43-7 | teen 
tq, 32 96 6.37 | aoogs 344 83.2 | ape f 84] 38 87 «2.98 | sere | 23 99 43-7 | 13-¥0 
34, 88 3% 7.60 | conse 2 $y 33.7 | egpee | 89 7 88 89 86.83 | sees 23 $3 40.0 | ¢).94 
16, 88 go Ay) Benge 2 14 504] 0953 7 36] 83 88 99.87 | aor 14 7 §$8-4 | 2.%~ 
87 | 82 438 80.4) 6. est B33 9.2 33-306 1 87 | 83 8§ 63-90 | aemy 134 88 20.7 ty." 0 
38 ' ss g4 33.84 | aot 8 45 24.8 | esgeg | 88] 85 25 98.30 | nee | 246 35 4-9 | 89. ~~ 
3g 8B 4h 8394 | Beste 3 0 46.9 | tssce f 89g | 29 98 83.08 | aeegy | 84 48 44.9 | te eu 
wi] ss 48 36%, /] ao § 16 $$] e390 7 80] 85 Jo 38.24 | aos | 29 8 30.6) 23.900 
Bz] st wo 8749 | somte 3 88 23.9 | 19: ms | 88 | 83 38 43-79 ] f.0e ' 39 8$ $3.9 | 19.080 
23 | 88 $8 80.24 | sone 3 46 42.0] 13.09 | 82 | 13 96 $9-:73 | ame 85 89 38.7 a3. eat 
83 | 83 $4 82.70 | aases 'S. @ 8 $9.8 | asp | a3 | 83 37 26.07. ory S.16 42 4.9 | 3399: 
TUESDAY 6 THURSDAY 6. 
@ %8 $6 34.932 | aca S. ¢ 37 27.2] sf Oo] tg 99 92.80! ates S.25 95 $8.5 | 3.050 
8 88 $8 3"°.80 = Sects 433 34-8 | t3-c7 7 2 | 83 43 49-94 | ate 36 gg 10.9] t5. 089 
@ 38 0 3207! wmrs!' 647 $046] 008] 8 | ty gg 7-48 | ams) 8616 82 18.6] ey 
9 83 83429 ors § § 6.0] spore 3 | 83 46 25-42 | ayers 26 95 23.3 | tps 
@ 88 437-59 @-d! § 88 sog]| 3.000 f 6 , 38 48 43-77 | aowen | 36 48 38.8 | cages - 
$ 88 6 4384 ard, = § 83 54-0] t9 087 $| 13 $8 8.54 | @sst0 B7 +8 88.8 | #0. 807 
6 388 8 4a%s ateot § § gh ght | execs 6 89 $3 88.78 | ares: 87:83 $8.8 | tern 
9 88 80 45.95, ace 6 4 O.9 | 8001 7 23 $$ 43.398 | anges 37 86 39.6 | 20.6935 
S 82 88 $3.09 , ary 6 89 88.9] ory 8B 83 $8 8.846 | ears 17 389 1$.§ | onss: 
@ 88 84 $7.49 ' Gory 6 34@ 82.§ a 9 %% Oo 38.7%y @ 9006 37 $8 4§-7 om. 493 
ee 83 87 «8g, ~ ! 6 49 80.9] ore F to) sq) 8 2 67 | asses 28 ¢ tu.t | saa 
$8 88 ty Gps nee | 7 437-9] suery Pts 8g) § «897 | ess ' 38 36 28.6 38. #99 
$80 88 88 88 nt! 7 aged | oe Lite) 86) 7 8570) ope! 88 8 gta] ree: 
83 88 89 987.10) fee 7 34 49.9 3 eo tg) 8e GQ 47.8 a en | 38 40 47.6 £2. 09 
8q %8 3$ 28.87 | Gon 7 4y $8.8 | ty ee Fg 86 38 20 46 | ae | 88 63 47.8 | ote 
84 88 37 28 ¢%% O. agpe 8 443-7! a «oF tg Sq 36 33 49 ,; ows ' 89 4 43.7 02. Ges 
86 88 84 3456 | tome, 8 N65. tow 10, 84 16 $f | 8 we | 39 86 ay t. soe 
87 6. 88 8k gt. 3 | a. -@ — 36 $8.7 1 te ots I 87 , *4 39 30.°4 , Gewe 89 28 too | ate 
38 688 33 47.00: & - OB 4, 47-9] sem PF tk te 28 4420, Bom 39 $y 44.2 ns 
3g) 88 $5 $4-87 | a1.@ Y 4 43.3 | wo 3g) 86 84 OY" | Qa’ 89 98 89.6 tt om 
ao 683 39 «878 i S816 y to 34-6 to.009 F Be 88g oh 9g cH G ehee 20 8 32.8 | me 
TL ee 9°44 24-5] toe Fas f6 sy 0." , Gers 80 89 43-6. at.s08 
Sa 88 42 17 85] & om o 49 35.6] tome P sa) 86 38 36.96 ' sey 30 86 $2.0 82 09° 


S33 88 ge 84."5§ 619-0 > § 480 04.00 


Sey RC ee? Oe 
8g 18 46 95:85 | oar Sr 1k gtd te me 


Be te tf 8 gs wee S90 46 410) mite 





116 JULY, 1897. VI. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION, 


Hour Right Dif.tor! nectination _—Dift 0 Hazon. Right Dif.tor| pectination | Diff for 


1g, 16 28 0.58 | 2.7333 | 2613 7.6 3-899 J 19 | 18 38 53.86 | 2.6675 | 25 34 28.1 $-4t3 

18 43 33-75 | 8.662: | 25 28 57.9 | $-598 
18 44 13-31 | 2.6966 | 25 23 17.12 §.768 | 
18 46 52.54 | 2.65% | 25 17 25.7 $-906 | 


20 | 16 30 43.49 | 2.71368 ' 26 16 §5.6 3.705 | 20 

21 | 16 33 26.60 | 2.7202 26 20 32.2 3-514 | 2 

22 | 36 36 9.90} a7e32 26 23 §7.3 §-902 | 22 

23 | 16 38 53.39 | sree | 26 27 10.8 3.188 | 23 | 18 49 31.43 | e.6es2 | 25 Br 23.8 6.118 | 
24 | 16 41 37.05 | 2.7%90 S.26 30 12.6 2.03 | 24 | 318 §2 9.97 1 2.6093 IS.25 § 11.5 6. aps 


Ascension. z Minute. |" t Minute. Ascension. : Minate. : Minute. 
FRIDAY 9. SUNDAY 11. 
hm s. 8 xf 8 ° hms 8 >. fr 8 ° 
oO} 14 36 20.48 | 2.4533 |S.20 46 43.0 | 10.803 | © | 16 41 37.05 | 2.7290 |S.26 30 12.6 | 2.933 
I | 14 38 47.90 | 2.4607 | 20 57 27.4 | 10.677] 1 | 16 44 20.87 | 2.7316 | 26 33 2.8 2.739 
2| 14 41 18.76 |] 2.468 | 23 8 4.2] 10599 | 2 | 16 47 4.84] 2.7300 | 26 35 41.3 2. $44 
3 | 14 43 44-06 | 2.4753 | 21 18 33.3 | 104007 3 | 16 49 48.95 | 2.7362 | 26 38 8.1 | 8.348 
4 | 14 46 12.80 | 2.482% | 21 28 54.6 | 10290] 4 | 16 52 33.18 | 2.7382 | 26 40 23.1 2.251 
5 | 14 48 41.98 | 2.489] 213 39 8.1 { 1013887 § | 16 55 17.53 | 27401 | 26 42 26.3 1.956 
6 | 14 51 11.59 | 2.4972 | 212 49 13.6] 10.023 | 6 | 16 58 1.99 | 2.7417 | 26 44 17.6 10757 
7 | 14 53 41-64 | 2.504 | 21% 59 10.9] 9.8871 7/17 © 46.54 | 2.7432 | 26 45 57.2 3.599 
8 | 14 §6 12.12 | 2.5115 | 22 gQ 0.0 9.7499 | 8 | 17 3 32.17 | 2.74065 | 26 47 24.7 3.368 
9 | 14 58 43.02 | 2.5186} 22 18 40.8 9-69 | g | 17 6 15.88 | 2.7487 | 26 48 40.4 3.162 
10 | 1§ I 134.35 | 2.5298 | 22 28 13.1 9-467 1 10 | 17. 9 0.65 | 2.7465 | 26 49 44.2 0.964 
11 | 1r§ 3 46.12] 2.53390 | 22 37 36.9 9-34 J IX | 17 12 45.46 | 2.7472 | 26 50 36.1 0.765 
12/15 6 18.31 | 2.5400 | 22 46 52.0 9-379 | 12 ] 17 14 30.30 |] 2.7475 | 26 §1 16.0 0. $65 
13 | 1§ 8 50.92 | 2.546 | 22 55 58.4 | 9.032 1 13 | 17 17 15.16 | 2.7478 | 26 §1 43.9 | 0.366 
14} 15 If 23.94 | 2.55988 | 23 4 §5-9 8.883 | 14 | 17 20 0.04 | 2.7480 | 26 §1 59.9 | — 0.1267 
16 | 1§ 13 57-38 | 2.5607 | 23 13 44.4 8.732 | 15 | 17 22 44.92 | 2.7478 | 26 52 3.9 | + cosy 
16 | 2§ 16 31.23 | 2.566 | 23 22 23.8 8.380 | 16 | 37 25 29.78 | 2.74675 | 26 §1 55-9 0.232 
17 | %3§ 19 5-49 | 25743 | 23 30 54.0 8.427 | 17 | 17 28 14.62 | 2.7471 | 26 §1 36.0 | aggs 
18 | 15 21 40.15 | 2.53810] 23 39 15.0 8.272 [| 18 | 17 30 59.43 | 2.7404 | 26 §1 4.2 0.690 
19 | 15 24 15.21 |] 2.5876] 23 47 26.6 8.114 | 19 | 17 33 44-19 | 2.7454 | 26 50 20.4 ©. 829 
20 | 15 26 50.66 | 2.506: | 23 55 28.7 | 7.93% | 20 | 17 36 28.88 | 2.7443 | 26 49 24.7 3.087 
21 | 1§ 29 26.50 | 2.6005 | 24 3 21.1 7-793 | 21 | 17 39 13.§0 | 2.76390 | 26 48 17.1 1.226 
22 | 15 32 2.72] 2.6008) 24 11 3.9 7.632 | 22 | 17 41 §8.04 | e.7e13 | 26 46 57.6 5.404 | 
| 23! 1§ 34 39.32: 2.613: 1S.24 18 36.9 | 7.468 1 23117 44 42.48 | 2.7997 1S.26 45 26.2 | 1.602; 
| SATURDAY ro. MONDAY 12. 
o | 1§ 37 16.30 | 2.6193 S.24 26 uF 7:93 | © | 17 47 26.81 | 2.7379 |S.26 43 43.0 | 1.88 
r | 25 39 §3-64 ] 2.6039 24 33 13.3 7.19 | 1 | 17 §0 11.03 | 2.7998 | 26 41 48.0 2.015 
2115 42 31.34 | 2.6313 24 40 16.4 6.967 | 21] 17 §2 §§.11 | 2.7335 | 26 39 41.2 2.212 
31135 45 9-40 | 26:72 24 47 9.4 6.297 1 3 | 17 55 39-05 | 2.7311 | 26 37 22.6 2.408 
4115 47 47-83 | 2.64390 «24 §3 §2.1 6.606 | 4 | 17 58 22.84 | 2.7084 | 26 34 §2.3 | 2.608 
§ | 1§ 50 26.56 | 2.686 25 © 24.5 6.459 § | 18 1 6.46] 2.7295 | 26 32 10.4 2.795 
6115 §3 564] 2.64: 25 6 46.4 6.278 | 6 | 18 3 49.91 | 2.7286 | 26 29 16.9 2.988 
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© Orn Audw Wm 6 


SATURDAY 17. 


b mp 8 3 ® é id Lad 
22 32 17.98 | 1.9844 |S. 6 14 37.5 | 14-557 
22 34 16.91 | 1.9801 6 0 3.8 | 14.566 
22 36 15.59 | 3.9758 5 45 29.6 | 14.573 
a2 38 14.0% | 1.9736 5 30 55.0 | 24.579 
a2 40 12.18 | 1.9675 5 16 20.1 | 14.5% 
22 42 10.2% 3.9636 § I 44-9 24.589 
22 44 7.81 | 3.9597 447 9-4] %4-593 
22 46 §27 | 1.9558 4 32 33-7 | 24-595 
22 48 2.50 | 1.9520 4 17 58.0 | 14.595 
22 49 $9-52 | 1.9483 4 3 22.3 | 14-508 
22 §1 56.30 | 1.9447 3 48 46.7 | 4.503 
22 53 52.88 | 1.9428 3 34 11.2 | 24.992 
22 55 49-24 | 19377] 3 19 35-8 | 24-58% 
22 57 45-40 | 1-936 $ 5 %7 | %%4sbe 
22 §9 41.37 | %.9318 2 50 25-9 | 2-577 
23 1 37-14] 1.9379 2 35 51-5 | 24-370 
23 3 32.72 | 1.9248 2 21 17.5 | 14.560 
23 § 28.12 | 1.9818 2 6 44.0] 1.556 
23 7 23.34 | 1.9288 I §2 I%.0 | 14.564 
23 9 18.38 | 1.9160 xr 37 38.7 | 14.533 
23 11 13.26 | 1.9132 i 23 7.0] 14.523 
23 13 7-97 | t-g205 x 8 36.0] 14.510 
23 1§ 2682 | 1.9078 © §4 §.8 | 14.497 
23 16 56.91 | 1.9032 |S. © 39 36.4 | 14-480 

SUNDAY 18. 
23 18 51.15 | 1.9088 (S. 0 25 8.0 | 14.468 
23 20 45.25 | 1.9005 1S. 0 YO 40.5 | 14.490 
23 22 39.21 | 1.88 IN. o 3 46.0 | 14.433 
23 24 33.03 | 1.89389 Oo 18 13.5 | 14.436 
23 26 26.72 | 1.8938 O 32 35-9 | 14.397 
23 28 20.29 | 1.8938 © 46 §9.1 | 14.997 
23 30 13.73 | 1.8898 Io BILE | 14.356 
23 32 7.06] 1.879 1 35 41.8 | 14.336 
23 34 0.28 | 1.8860 I 3O 1.2] 1.322 
23 35 $3-38 | 1.888 | 2 44 19.3] 14.289 
23 37 46.38 | 1.8896 | 1 §8 35.9 | 14.264 
23 39 39-29 | 1.88:0 2 32 51.0 | 14.240 
23 41 32.10 5.8794 3227 47 34.235 
23 43 24.82 | 1.8760 2 41 16.8 | 124.288 
23 45 17.46 | 1.8766 2 55 27-3 | 4.161 
23 47 10.02 | 1.8733 3 Q 36.1 | 24.232 
23 49 2.§0 3.8742 3 23 43.3 24. 103 
23 50 $4.92 | 1.8733 3 37 48.5 | 14.07% 
23 §2 47-27 | 1.8719 3 51 $2.3 | 24.044 
23 54 39-55 | 1.8709 4 § 53-8 | 14.082 
23 56 31.78 | 1.8702 4 19 53.6 | 13.980 
23 §8 23.96 | 1.8693 4 33 $3-4 | 13.947 

0 © 16.09 | 1.8685 4 47 47-3 | 13.904 
o 2 8.18 | 1.8677 § 1 4%.1 | 13.880 
© 4 0.221! 1.067: IN. § 15 32.9 | 13.846 
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m 8 8 6 oe @ 
4 0.22] 2.867: IN. § 15 32.9 | 19.846 
5 52.23 | 1.8666 29 22.6 | 13.80 
7 44.21 3.8662 43 10.1 3$.973 
Q 36.17 | 2.8658 56 55.3 | 33.735 
Ir 28.10 | 1.8654 10 38.3 | 13.697 
13 20.02 3.8652 24 19.0 33.699 
1§ 11.92 | 1.8649 37 57-4 | 13.620 
17 3-81 | 1.8648 §I 33.4 1 23.579 
18 55.70 | 1.8648 5 6.9] 198.538 


18 38.0 | 13.497 
13-455 
45 $2.6 | 1.413 
88 56.1 | 13.969 
12 16.9 | 23.324 
25 35.0 | 133.280 
38 50.5 | 13.235 
52 3-2 | 29.188 
§ 13.0 3§. 140 
18 20.0 | 33.098 
3% 24.1% 19-044 


20 47.59 | 1.8648 
22 39.48 | 1.8649 
31.38 | 1.8652 
26 23.30 | 1.8654 
28 15.23 | 3.8657 
30 7.18 | 1.8660 
31 59-15 1.8664 
33 51.15 | 1.8670 
35 43-19 | 1.8676 
37 35-26 | :.868a 
39 27-37 | 1.8689 
41 19.53 1.8697 44 25.3 32.996 
43 11.73 | 1.8705 57 23.6 | 12.946 
45 3-99] 2.815 | 10 x0 18. 12. 895 
46 56.31 | 1.8724 IN.r0 23 11.0 | 15.844 


TUESDAY 20. 


48 48.68 |] 1.8734 [N.10 36 0.1 | 22.298 
§0 41.12 | 2.8796] 10 48 46.1% ] 12.7490 
§2 33-63 | 3.8737 | 1 1 28.9] 12.687 
§4 26.20 | 1.8769 | 2 14 8.5 | 12.693 
§6 18.85 | 1.878 | Ir 26 44.9 | 12.579 
§8 11.58 | 1.87996 | 112 39 18.0 | 22.524 
O 4.40] 1.6810 | I 51 47.8 | 12.468 
I §7.30 3.8824 12 4 14.3 328.433 
3 §0.29 | 2.h8o 12 16 37.2 | 2355 
§ 43-38 | 1.6856 | 12 28 56.8 | 12.297 
7 36.57 | 3.8872 12 41 12.9 | 190.238 
g 29.85 | 1.8888 | 123 §3 25.4 | 12.179 
Ir 23.23 t.8906 13 § 34-4 18. 120 
13 16.72 | 1.8923 | 13 17 39.8 | 2.059 
15 10.33 | 1.8944 | 133 29 41.5 | 12.998 
17 4.05 | 1.8963 13 41 39.6 | 12.937 
18 §7.89 ] 1.8983 | 13 53 34-0 | 11.675 
20 51.85 | 12.9003 | 14 § 24.6 | 22.812 
22 45-93 t.90a4 14 17 11.4 33.748 
2s 40.134 | 2.97496 14 28 54.4 | 22.684 
26H 34.48 | 3.9068 14 40 33.5 | 11.619 
28 28.96 | 1.9091 14 §2 5.7 | 42.383 
30 23.57 8.9313 15 3 39-9 33.487 
32 18.32 | 2.y257 1§ 15 7.1 | 82.490 
34 13-22 | 1.9:62 IN.15 26 30.3 | 82.993 
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t Diff, for 
Righ inte, | Declination 
SUNDAY 3s. 
hms 8 >. Ff 
4 53 27-14 | sas3¢ |[N.26 42 7.3 
4 55 41.19 | s.asse | 26 43 44.9 
4 57 55-37 | 073 | 26 45 14-7 
5 O 9.67] s.29% | 26 46 36.6 
5 2 24.10 | a.2413 | 26 47 50.7 
§ 4 38.65 | s.a43%4 | 26 48 56.8 
5 6 $3.31 | 2.9483 | 26 49 $5.0 
§ 9 8.08 | s.0472 | 26 50 45.3 
§ IX 22.96 | 2.0488 | 26 5: 27.6 
§ 13 37-94 | 2.2905 | 26 52 1.9 
5 1§ 53-02 | s.asst | 26 §2 28.2 
§ 18 8.19 | 2.0598 | 26 §2 46.5 
5 20 23.45 | 2.0590 | 26 52 56.8 
§ 22 38.79 | 2.25% | 26 52 §9.0 
§ 24 $4.22 | 2.0578 | 26 §2 53.1 
§ 27 9-73 | 229% | 26 §2 39.2 
§ 29 25.31 | 2.2602 | 26 §2 17.2 
§ 3% 40.95 | 2.2618 | 26 §1 47.0 
§ 33 56.65 | 2.2603] 26 §1 8.7 
§ 36 12.42 | 2.263: 26 §0 22. 
§ 38 28.22 | 2.2690 | 26 49 27. 
5 40 44.09 | 2.9648 | 26 48 25.1 
§ 43 0.00] 2.2633 | 26 47 14.3 
§ 45 15.95 | s.s66a N.26 45 55-3 
MONDAY 326. 

§ 47 $1.94 | 2.2667 |N.26 44 28.2 
5 49 47-96 | 2.2672 | 26 42 52.9 
§ $2 4.00 | 2.2676] 26 41 9.4 
§ 54 20.07 | 2.9680] 26 39 17.8 
§ 56 36.16 | 2.9682 / 26 37 18.0 
§ 58 52.25 | 2.2683 | 26 35 9.9 
6 1: 8.35 | 2.06% | 26 32 53.7 
6 3 24.46 | 2.208, | 26 30 29.3 
6 § 40.56 | 2.2653 | 26 27 56.7 
6 7 56.66 | 2.2682 | 26 2§ 16.0 
6 10 12.7§ |] 2.968 | 26 22 27.1 
6 12 28.82 | 2.2676] 26 19 30.0 
6 14 44.88 | 2.2673 | 26 16 24.8 
6 17 0.92 | 2.2670 | 26 13 11.4 
6 19 16.92 | 2.96% | 26 9g 49.9 
6 2: 32.89 | 2.9658 | 26 6 20.2 
6 23 48.82 | 20652 | 26 2 42.4 
6 26 4.71 | 2.s65 | 25 58 56.5 
6 28 20.56 | 2.9637 | 2§ §§ 2.5 
6 30 36.36 | 2.9608 | 25 §% 0.4 
6 32 §2.10 | 2.2618 | 2§ 46 50.2 
6 35 7.78 | 2.2608 | 25 42 32.0 
6 37 23.40 [ 2.25998 | 25 38 §7 
6 39 38.96 | s.23% | 25 33 31.4 
6 41 54.45 | 2.0576 IN.2g 28 49.1 


Diff, for 
: Minste 


3.692 
3.968 
30432 
2.900 
1.168 
3.036 
©. og 
0.77% 
0. 638 
©. 505 
O. $72 
0.238 
> O. 104 
— 0.03 
GO. 165 
0. 399 
0.435 
OQ §71 
0. 706 
©. Baz 
0-977 
302828 
3.248 
3. 984 


% 590 
2.657 
2.793 
3.939 
2. 066 
@. 202 
2. 338 
0.473 
a. 6az 
8.747 
2. 885 
§.019 
$335 
$292 
S- 427 
$. $68 
3.697 
§. 832 
8. 967 
g.103 
4-237 
qo 378 
4-45 
4-638 
4-778 


our. 


O O23 AwUAW Dm CO 


Right 
Ascension. 


“Xd. 


| Dif.for| pectnation | Diff. for 


: Minute. 


TUESDAY 27. 


8 
54-45 
9.87 
25.20 
49-45 
50 §5.62 
§3 10.70 
55 25.68 
37 49-57 
59 55-36 
10.04 
24.62 
39-09 
53-44 
7.68 
21.80 
35-79 
49-66 
3.40 
17.01 
39-49 
43-83 
57-03 
10.09 
23.01 


Doak Xs 


~~ ©) *3 a? Q) O39 ~*~) WWW WWVIWIPEAAAAAAAARAeS 
[<a ae eS) S ot Od mt pe 
onem ~JIUAW = CAA W 


Ww Ww 
Cad 


35 35-79 
37 48.42 
40 0.90 
42 13.22 
44 25-39 
46 37.40 
48 49.26 
§x 0.96 
§3 12.50 
55 23.88 
57 35-99 
59 46.14 
I 57-03 
4 7-75 
6 18.30 
8 28.69 
10 38.91 
12 48.96 
14 §8.83 
17 8.53 
19 18.07 
21 27.43 
23 36.62 


8 
2.9376 IN.25 28 49.2 


2.0568 | 25 23 58.8 
2.2548 2§ 19 0.§ 
&. 2555 2§ 13 54.2 
a.as31 | 25 8 40.0 
s.2995 | 25 3 17.9 
a.m89 | 24 57 47.9 
8.473 | 24 52 10.0 
2.2456 | 24 46 24.3 
2.438 | 24 40 30.8 
2.2431 | 24 34 29.5 
2.403 | 24 28 20.5 
2.2983 | 24 22 3.7 
2.2963 24 1§ 39.2 
2.2343 24 9 7-3 
a.2323 | 24 2 27.3 
s.2901 | 23 55 39-9 
a.2279 | 23 48 44.9 
8. 2257 23 41 42.4 
2.2235 | 23 34 32.4 
8.2218 23 27 134.9 
2.2188 23 19 49.9 
2.2165 | 23 12 17.6 
sara IN.23 4 37-9 
WEDNESDAY 28. 
2.2118 |N.22 56 50.9 
s.2093 | 22 48 56.6 
2.2067 | 22 40 §§.2 
s.ayx | 32 32 46.4 
#.2015 | 22 24 30.5 
2.19% | 2216 7.5 
#.1963 | 22 7 37-4 
2. 1937 ar §9 0.2 
2.1910 ar 50 16.1 
a.1s8a | 21 4f 25.1 
8.1855 2t 32 27.3 
2.1828 | 21 23 22.4 
2.1801 | 212 14 10.8 
2.3773 2t 4 52.4 
2.1745 | 20 55 27.3 
3.1717 | 20 45 55.6 
2. 1689 20 36 17.3 
8.1660 | 20 26 32.4 
2.1631 20 16 41.0 
8.1603 20 6 43.2 
2.1575 1g §6 38.9 
2.1556 19 46 28.3 
2.1917 1g 36 11.4 
8.1489 19 25 48.2 


25 45.64 


G9 09 GD 00 G0 08 GD So 6 60 OO GO OO) 82 83 82 989 87 89 89 8) 8 82 


27 $4.49 | e.ts6r IN.19 15 18.8 
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THURSDAY a9. SATURDAY s5:. | 
\ ® o ry . e ® ° ad @ ® oe e ® a e e e e 
o' 8 87 44.49 | artes Nig 26 2.8 | mss O} to 7 46.469 | aan 'N. 9 9 34.6 | ne. ORs 
| 8 90 317 Ores ty @ 93-3: omdas 2/10 9 9°73] sense: 895 316-3 ' tose 
8 ® 38 83.67 1 atees 8 §@ 8.7 : Omces @|%0 32 Of7 : oo9—9 | 8 40 $2.9: sop 
g' 8& 46 30.00 | airs 88 95 84.0 | omtes s {ite 84 894) 2 op 8 26 87.6 | os. cat | 
4 8 36 35.26] arr §=188 ga os | saoes i 4 | 80 36 6.36, seo i 8 88 99.461 soon 
g 8 9% 56.96 | ars8 = 85 Bf 30.9 | 88.001 §/ 80 8% 6.10 cetyl 7 997 38.8! soses 
6 8 @ 45.08 | comm 8h 80 8$.§ | 88.198 6; 80 30 778 = o.cnre 7 43 44.3 | ses | 
7, 8 98 $8.66 | crete 17 $9 $3 80-099 7 | 20 28 9.39 cote, 7 98 37.5 | te-0g9 | 
SG 8 oe $9.82 | esos 37 47 47-3 | traf 8 | to a4 30.05 soos} 7 85 9881 se 
@!' 847 6.43 |] arog 287 36 24.71 treet gg | to 86 38.46 cag 6 $f 96.5 | va-09 
20 8 49 33-45 & 8877 37 24 $6.4 9.936 § t0 | 80 38 83.928 @. enge 6 44 38.9 Be. 70 
st 8 98 2056 | assem 17 83 233.5, 21.008 82 | 30 90 89.36 cap | 6 89 84.0] gdm 
ss 8 6g 87.57 | ates! 87 «8 63.8! ocr f ta | 80 32 36.72) coop! 6 8g 96.8 | ts.00 
83 6 $5 34.08 | oom, 16 69 $56] tt.rre 83 | 10 36 t8.0g: nemp] = 6§ 99 64.3 | 06-077 
iY | 8 $7 40.42 ewer '' 36 96 6.8 | ss.ome B tg | t0 3f 89 %4@ Cy | § 44 O.5 te. ote | 
8400 8 gg 40.85 | are = th 36 38.4; st.00 fF 84 | 80 58 30.62, seas §$ 89 $4.6 | sees. 
1 @ 8 $3.99! aoers $6 84 88.7) S007 § 26] 10 go 83.57 nee | $14 $6.6 | sogte 
s° 9 3 $99 eer: 86 3 §.6, sate § 87 ' 80 43 23.10 6. om ry | 489 56.6 89-687 | 
34 9 6 4.%4 | a ote | $$ 49 94-4 | tom 38 + 80 44 34.30 wep | 4 44 $4.6 05. ag | 
ty g Riess com’ 4 57 B48 matte f tg) 10 46 344Q 81 9 89 $0.8 | ine | 
30 g t0 1607 , @apet 84 34 36 7 opr § 201: 80 98 gh 65 ame | 4 34 4§-8 ty. ve 
88g 88 38 4h] Beg) 61613 Wwe) ewe E88 | 80 87.56) fee sg 69 897.8 | soem | 
sal g t4 3665 | cam! 89 0 893, c8.4e f 28 | 80 62 82 0G! Bore: 9 gg 88.8 | ty. ety | 
a3 | @ 86 92.76 | mates Nitg 47 49-2! onder § 839 1 80 $4 30.28 co N 3 39 18.8] ssc 
FRIDAY 50. SUNDAY, AUGUST 38. 
@! @ 38 36.65 acre Nitg 36 83° ser9 8 0 ' 20 66 31.40 cet N. 9g 36 6.0] agony - 
8 8 9 © 48.68 ' arm 84 83 246.8 Be - ——— a 
8 @ 33 46.88 | aves 1409 38% 88 
3 @ 34 47°63 | acm 34 §6 38.7 te oe 
4 9 & 96.45 | se" 13 43 $2 $ te owe PHASES OF THE MOON. 
$ @ 3% 4) 20 actge | 39 9 3% 4 3) ow 
6 93% 339] sew 83 87 a yo ott y - me ee 
7 O'S 24g] eeret' 19 @ FT tnt I 
© Qype! eee: 834 Hy ode qs se | 
@ aor 14.76 | ots 33 37 2p as vty > Firet Quarter . . . July 7 13 32.0 
m0 gp ye t8 gy) wwe! tt ag 67 ote OC Full Mem 2 6 6 6 6] 89 86 52.3 
te gat ae Sy wee 181M SHG eT © Last Quarter 2. 2 1 6 at gy Bs 
te) 69g 43 8¢30! arn 2297 3.2 ap avy , ; 
ty 945 s8 yt; een 1845 850 tyes @ New Moo. . e e© e e 39 3 g7.8 
te 69 OP SE AO em BND AS te _ -_- 
$$ 94a te km $8 $$$, > wre 
36 9 $8 3°.34 a«" ae 2 BUG tt. Get é 
t? @ 43 4°°3 Gm: go g8 28.8 13 os r Pengee eeeee.e Jaly 330 6 ¢§.8 
34 9 44 463°9 & t+ Gg 33 8 o* wa ee we eee 
‘oe 9 $7 44 3° eae tr) 3 337 te @. C Apso ° “3% 
Ps] @ $s 47 73 @ « t»> 4 ty)? tee: 
83 to) 68 lf 8 9 43 13 4 te 8 
ss §0 4 42 3% @ 4°) e3° $7 te tty 
so 64 4@ 48 an oe o33 %& ? he tet 
seeegd a iN 2 9045) tem 
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Name and Direction 
of Object. 1X* 

Sun W. sx] 18 39 45) 3:8] 20 6 32 
JUPITER E. 2887) 38 57 az | 288: $7 24 38) e674) 35 51 46 
Spica E. 15) 85 17 16| etc] 83 42 58] spp] 82 8 29 
Sux W. 30941 28 52 39| got2f $0 23 10] go727 31 49 54 
Spica E. 0747] 72 37 36| ws] 72 3 47| wt 69 25 47 
SaTuRE E. 27641 104 §X 33] eye 103 15 44| 8745] 101 4O 4 
Sun W. 909] 40 46 52] m8] 42:17 7] w88T 43 47 35 
Spica E. 761 59 45 43| 2] 58 8 21] sto} 56 30 47 
SaTurn E. spol 92 1 49) sr] 90 24 44] 673] 88 47 27 
Sux W. as} 52 54 58) ens] 54 26 58| sx] 55 59 12 
Spica E. story, 46 41 12] e997] 45 23 13] Sf 43 23 3 
SaTuRn E. 6:8] 78 59 28| 209] 77 20 45| soot 75 41 50 
Antares E. asg6] 92 25 52] 85%] 90 46 37) e761 89 7 9 
Sun W. 8x0 65 17 22| sBapf 66 5x1 12| wt8] 68 25 16 
SaTurRn E. 25461 65 44 ©O| 25331 64 3 39] 258] 62 28 § 
Antares E. 9317) 79 5 40| 27] 77 24 37) 208) 75 43 31 
Sun W. esa] 77 54.45| 976:] 79 80 3%] so] 8x 6 31 
Regulus W. 490] 34 30 34| 2438] 36 13 14] m7] 37 56 10 
Mars W. 31 34 14 8| stool 35 52 8| stp] 37 30 23 
Saturn E. 479] 5215 39| s721 50 33 46| eeel 48 53 42 
Antares E. 1437 65 30 42| 2426] 63 47 45| sez] 62 4 34 
Sun W. 26631 90 47 42! s6531 92 25 25| oh] 94 3 23 
Regulus Ww. aa] 48 19 13| ss] 50 3 57| sss] $2 48 56 
Mars W. asso] 47 25 30] au8] 49 5 36] ss] 50 45 $7 
Antares E. a3551 51 40 17] aus] 49 55 23[ esss— 48 10 14 
e Aquila E. goeo | 104 29 48] goo] 102 59 35| apts] ror 28 58 
Sun W. #579] 103 56 14| 2569] 105 35 52/ sss] 207 15 43 
Regulus W. oi 62 24 ©| 273] 64 10 41] 2063] 65 57 35 
Mars Ww. 274] 60 53 17| s659 62 35 20] mss] 64 17 37 
JuritEr W. ssa] 53 39 22] 23331 55 24 33] ss] 57 9 58 
Antares E. 22771 37 34 21 | #267] 35 47 33] 238] 34 © $2 
e Aquilz E. sor) 92 18 10| s888 90 45 25| sty] 89 12 27 
9 | Regulus W. ansz] 76 43 35| 20008 78 3% 57| 22969 80 20 32 
Mars W. aor 74 35 §t| 29931 76 19 36) e859 78 3 32 
JuPitEeR W. exo 67 47 6| e621 69 34 1/ esssf 71 21 7 
o Aquilz E. 28351 79 5% §r| 2398] 78 18 12) 898i 76 44 34 
Fomalhast E. e608 |] 104 13 20| 2594] 102 32 17] as8t— 100 §2 56 
zo | Regulus W. si99] 91 15 16] s1s6] 93 453] eel 94 54 37 
Mars W. 246] 88 30 32] ass 90 15 34] a7] 92 0 87 
' Juritsr W. e216] 82 7 13] sa2— 83 55 23] e271 85 43 40 
| Spica W. a3] 37:14 21] 2671 39 3 39] a16:] 40 53 6 
a Aquilz E. 288; ] 67 25 24| 2581 65 53 2| aprsf 64 21 2 
Fomaihbaat E. ess71 90 52 §| ssex] 89 12 22} e3:7]1 87 30 33 
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| é Same end Direction P. t. XVILIE 
} me 
 ) 6 @e e e @ 
| ¢ | sen WwW. 33 © $ | sf 24 88 29 
{eriraa E. 38 45 36] af 32 83 80 
feoa zg. 78 $8 $6| wr] 77 83 53 
eo , Sun Ww. 34 48 68] pel 86 39 25° 
Spica E. 66 33 " exe] 64 36 35, 
Satuas Ez. 98 28 wr] 96 $t 53) 
3 | Son W. 46 49 10] o>] 48 20 87 
; E. $3 3§ 4] omy $! 36 $4 
| Satvas E. 85 33 16, ets 83 $4 33 
q | Sow WwW. $9 4280] anf 6o 37 14 
: Spree E. 4 4 S| ats] 38 84 19 
Satcvas E. 73 23 82] of 7° 43 $0 
| Antares E. 85 47 34] wol %4 7 26 
g Sew Ww. 73 34 8] ot] 73 8 96 
Satcee E. §9 2 23} apy 7 20 34 
' Antares E. 72 20 7 wtf 7o 38 6 
6 Scw Ww. 84 319 160 «ete 685 56 (Oo 
| Regulas Ww. 42 22 45 emi 43 6 33 
Maas Ww. 4° 47. 43° ql 42 26 46 
Satrian E. 45 32° $ Corel 43 44 33 
Antares E. $3.37 37. wm] $6 $3 32 
9 Sew Ww. 97 80 3 o-] 98 58 Gs 
Re; Jas Ww’. $$ 19 3) ot $7 § 28 
Maas WwW. $7 84) Oors dd 45 45 38 
Antares E. 44%) 84 own te 42 $3 22 
eAqulea =. 9° 26 37 af 9% 54 86 
8 Seog W. 810 96 6 agua fe 383 36 36 
Kegaulus WwW ‘, 32 @ of 7% % 3% 
Mane Ww C7 92 4t)) geet &) 29 47 
Jeriisea Ww f<- g2 2% cot 62 37 4 
Antares t.. 8° 36 @) «0 ess | 89 35 9 
e Aguile E. % 6 & atest Be 32 36 
| 
i 
@ Regulus Ww. By 88 9] an Ag 47 13 
Manze WwW. Bi 38 §4 este Ag 16 28 
Jecosree Ww. 7459 42 ome 76 43 84 
eAquila FE. S337 tt ome 72 g 88 
' Fomaihast E. G> $3 35 ewenl 9S $3 8§ 
se) —- Reguies W. gh tg 83 eml teow 86 31 
Mane WwW. OS gf $ em 7 3h 3¢ 
| J’ orres Ww. OB, 59 3s wwe gt & § 
S; 4 Ww. 4622 5} seer of 83 8: 
eA; @ E. #235 3, ote $9 47 
beestact E. Se Sag os] Sa a7 48 
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Pp. L. P.L. PL. P. 

Name and Direction of ITTh. of VI». of IX. e 

of Object. Diff. Dif. pig. Dif 

rz | Jupiter W. | 94 46 22} 21907 96 35 §| 2188 98 23 49] e188] 100 12 35] a88 
Spica W.] 50 2 | a8] §2.52 2] az 53 42 5§| e136] 55 32 10] axgs 

o Aquilz E.]| 56 48 41! 3086] 55 20 14} sri $3 52 39| 3176] 52 26 I] sage 
Fomalhaut E.[| 79 5 59| 2518] 77 25 12] ssesl 75 44 28| a7] 74 3 53| asss 

a Pegasi E. | 100 25 55| *6} 98 39 49] sa} 96 53 39) em] 95 7 26) supe 

12 | Spica W. | 64 42 32] aus] 66 92 28} asi 68 32 ax] auz7]i 70 12 Q| ag 
SaTuRN W. | 33 18 2r| esssi 35 § 57] e206] 36 53 43| exes] 38 4z 36] anno 
Antares W. | 18 50 57] a33] 20 42 6] a196— 22 31 10] suyol 24 21 8] ares 
Fomalhaut E.]| 65 44 16] ss96] 64 § 35] s61¢) 62 26 89] e634] 60 48 30] a656 

a Pegasi E. 16 23| s97] 84 30 19] sox 82 44 2x] e907) 80 58 Zr] age 

13 | Spica W. | 79 19 17] e188) 8: 8 15] 288] 82 57 1] e968 84 45 35) cons 
SaTURN W. | 47 41 38] «ssx7i 49 290 «§] «sat = 5x 36 46] ess7] 53 4:19] ones 
Antares W. | 33 29 7) +2741 35 18 14] a8: 37 7 10] a289] 38 55 54| arg8 
Fomalhaut E.] 52 46 22] sfoo] 5: 18 6{ ss0] 49 38 43] 20051 48 6 18) anes 

a Pegasi .E.] 72 1% §5| 23386] 70 27 37] s9677 68 42 55] ss80) 66 58 52] sa294 

14 | Spica W.] 93 45 1] e547 95 32 8] 2966) 97 18 57] e276] 99 5 29] eng 
Saturn W. |] 61 59 27| sa] 63 45 50} 224] 65 3% 58] 9058 67 17 50| as17 
Antares W. | 47 56 5) w8i 49 43 22] sof 51 30 19] e172] 53 17 O| anBy 

a Pegasi E.| 58 24 2] so] 56 42 21] ssoaf 55 I 10] ag) 53 20 §0| e598 

a Arictis E.] 100 2 8] sts] 98 15 14| 227%] 96 28 37| e871 94 42 18] cog 

15 | Saturn W.f 76 245| 8] 77 46 47] *05] 79 30 29] so] 82 13 50] any 
Antares W. Tt 62 § 42] «3531 63 50 26/ agi 65 34 49] a98:] 67 18 52] agg 

a Arietis E.[] 85 55 24] 2966] Sq rr 1] staf 8227 O|] a6] 80 43 20] age 
Aldebaran E. |] 117 57 25] ass] 116 14 40| egg7] X14 32 12] e600 132 50 8] age 

16 | Sarurx W. | 89 4§ 12] 2503] gr 26 21] es19f 93 7 8] ssssl 94 47 32] asss 
Antares W. 7 75 53 29} 75) 77 35 17] s92] 79 16 42] 2908] 80 57 44| as 

a Arietis E.[f 72 10 31} a2] 70 29 6| 298] 68 48 4{ sags] 67 7 26] ages 
Aldebaran E. | 104 24 0} 35] 102 43 49] ss] 101 3 59] e576] 99 24 31] soz 
Venus E. | 104 45 §1]| s8s3] 103 12 32] 870] 10% 39 35] 8%] 100 7 O| ages 

17 | Antares W. | 8917 9] 28] 90 55 53| sa] 92 34 15| sol 94 13 15] etsy 
a Aquilz W.T 44 4 2! got] 45 14 3] 40330 46 25 21] sors 47 37:17! som 

a Arietis E.] 58 50 8| s68] 57 1: 521 o661 §5 33 58] e651 53 56 28] cops 
Aldebaran E.] 9 12 38] 2673] 89 35 22] 26907 87 58 29] e707] 86 ar 58] ayy 
VENus E.] 92 29 44] 9%] 90 59 24] sos] 89 29 27] s090] 87 59 52] 098 

18 | Antares W. | 102 16 42] 2738] 103 §2 31] 2733] 105 28 O| wp 107 3 8] ah, 
o Aquila W. | 53 48 57] s7s] 55 4 57| sz] 56 21 22] srr] 57 38 8| som 

« Arietis E.] 45 54.49] #767] 44 19 38] ste] 42 44.49] sfor] 41 10 23] stip 
Aldebaran E.[ 78 24 56] sto7] 76 50 37| 2823] 75 16 39| 8301 78 43 2] s8s6 
Venus E.| 80 37 26] sz] 79 10 x] ssf 77 42 57| Sezai 76 16 14] 9:08 
Sun E. 1 125 3§ xr! 9so731 24 6 2x] soot] 122 38 «=| geoBl razr 10 3X] gray 

19 | cAquile W. | 64 5 43] sexi 65 23 44] v0] 66 41 52] stax] 68 © 4/ stey 
Fomalhaut W.] 39 23 35] s88) 40 36 57] s&79 42 5X KI] sol 43 Ox] s76q 

a Arietis E.[] 33 23 §%1 0697 31 §1 40] a9] 30 19 52| spest 28 48 27] apts 
Aldebaran E.] 66 © 10] wm3s3] 64 28 36] eps] 62 §7 2%] o966— 62 26 26] apts 
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of 

. of Ub;sect. Def ‘ 
4 | i | j 
, @ e e e e e | 
+2 | Jorrras W. ] s08 3 80] at] 103 90 4] op onge expe | 
W. 1 $7 #8 36) ani $9 38 88) os ers7 ony 

e Aquila E.f $: 0 87] ses 49 36 3] ny pass 9306 
Fomathast E./| 72 83 #9| wef 7043 37| axl o> 3 19) om egfe 

oe Pega E.f 99 #3 33] eset 9: 36 $7/ awl 89 48 45, om one 

$8 W.] 72 8 $0] ess] 73 51 84] om] 7$ 40 53 | of e173 
Satvan W. 1 40 99 33] ap] 42:87 32, emi 44 «§ 90/ on ente 
Antares Ww. 26 33 oO] exept 29% 0 45] O97 89 $0 82] este ety 
Fomalhast E. $9 10 63] etl $7 33 45] ext $5 $7 26) oe are 

o Pegesi E.] 79 18 49| eo] 77:87 :87| | f 75 42 57| on ones 

83 W. 1 86 $3 $7} an] 88 28 §/ ani gO 9 $9) om ones 
Satcas W. 7 54 5t 43] ool $6 38 57/ est $8 85 $9; om one 
Antares W. § 40 44 851 empl 42 38 42! ati 44 80 45 | oop ony 
Fomalhast E.] 46 34 57| sel 45 445] steel 43 35 49| a ous 

, @ Pegaai E.] 65 35 8, empl 63 31 46] comet 6: 48 46; cess eet 
t4 | Spica W. T son gt 2! ews] 102 37 37) wer] tog 88 rs! e19e o06 
t Sartonan W. 7 oy 3 35! ef 70 98 93] enced 73 33 42] ene exty 

' Antares W. 1 55 3 23! wel $6 49 27] ered 54 55 181 enn a7 

| oe Pegad E. $2 49 34' ese 90 © §4| stl 68 82 8] aby ety 

e Anetis E.]-93 $6 t> es f got 20 96! met Sy 84 33] ors ox 

t¢ | Sarvem W. | 82 96 $0] ceed 84 39 28] as] 86 83 49) on telly 
Antaree W. 1 69 8 53) esol 70 49 49) sopl 73 38 95] anes cep 

| e Arrwetioe E. 79 © t] er 97:87 «$1 etl 75 $4 98] at es 
Aldetaramp E. ff ti: 8 to] m9-] 109 26 ss eee | 807 45 25 | ens9 nt 

36 ' Satven w (fh 87 33! em] 98 7 9 wr] 99 46 88! atm ates 
| Antares W. F882 58 23! esr d 89 28 9q: vet Ag gh ya! eens ange 

e Arvetis E 65 27 33 cen % 3 47 sol eel 62 7 $2 o3p ates 

, Aldebesren F.. 7 45 84) awl yO 6 gc), otal ge 28 87) shee oy 

| Vawve -— 9% 36 8] wel 97 8:55] ard 95 58 82 | cos ow? 
87 | Antares W. 7 93 49 $2; onl 97 287 7] @=i oy ¢ O| aes ous 
eA; ule W.7 4 37 16, w-f 4 357] 240 §t 18 se] sien mm 
eAnetis E. $2 ty 2: | Chey? wo 428 Sy es a 6 !9/ on Lg ad 
Alkicteran OE. %445 9°) Owe] Sy t0 gf ae St 3q gy! are cw 

| Vance E.f 86 yo gy! pest By 8 g*| wtel 83 83 89] oem $199 

I 

:68 Antaree W Tro 39 $7 | ew tt0 88 36] ey fl set 46 97 | ote igs 
eA; a WwW’. 45 94 83! gay Go ta gst mee 68 30 §] ste iy 

e Arietie E. 39 30 t] Ow h 95 8 54) aul 96 89 B82) om om 

| Aldetaran = E 52 9 42) ad cu 34 2 | wat Gy ¢ 38!) age open 
Venve E.] 7040 5t) wmf cs ay at perl 72 58 4, see a5 
Sun E.] tt9 42 "| gre fad 8g "| 39 1 336 47 $91 oxpe 929 

te | e Aquila kee i Ae hd ol) | al giny 
| Feezalt.eat W. ] og at Sty ve] 43 35 7: may 46 54 56 mee shen 

e Anetis EZ. 37.87 85; om E25 af 47 smell 24 16 Sf) gee yaa? 

E. 9 53) ow s* 35 331 yrs so 55 4) me mu 
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JULY, 1897. 


GREENWICH MEAN TIME. 


LUNAR DISTANCES. 


XVII. 


Pea 


Antares of 97 24 52] a6] 95 44 43] ef 94 4 22 92 23 49 | 


Name and Direction 
of Object 


Venus 
Sun 


ts 


e Aquilz 
Fomalhaut 
Aldebaran 
VENus 
Sun 


o Aquils 
Fomalhaut 
Pegasi 
Aldebaran 
Vunus 
Sux 


« Aquilx 
Fomalhaut 
a Pegasi 
Vawus 
Sun 


Fomalhant 
o Pegasi 
Sun 


Fomalhaut 
a Pegasi 

a Arietis 
Sun 


a Pegasi 
a Arietis 
Sun 


a Pegasi 
oa Arietis 
Sun 


e Arietis 
Aldebaran 
Sun 


MEMES MMSE 


MEE MNZRS 


NZEz 


waz 


maz 


mzz 


Sox 
Spica 
SaTuRw 
Antares 


Sun 
Spica 
SaTurRn 


Criss Minh <i 


69 7 34 
1X3 54 5! 


74 31 39 
49 29 55 
53 56 32 
57 57 16 
102 33 26 


84 56 59 
60 2 fr 
37 16 
42 12 ar 
47 2 37 
QI 26 323 


95 17 29 
79 44 36 
48 11 22 
36 ax 17 
80 28 50 


8x 32 32 
59 20 43 
69 35 41 


92 24 27 
7O 39 16 
27 14 25 
g8 42 8 


8a 6 51 
39 1° 41 
47 43 42 


93 44 22 
§t 0 59 
36 36 35 


63 13 24 
32 212 


25 17 46 


10 4 20 
64 §I 32 
96 37 9 
z10 38 30 


22 20 46 
§t 39 3! 
83 29 52 


P. L. 
of 


RE ERSE 23 


i= 


G25 SHEE G88 GEER ES 


$ #8: 


95 12 38 
52 31 47 
35 123 25 


64 45 56 
33 30 17 
23 5% 59 


rr 3§ 38 
63 13 16 
94 59 30 
109 O 8 


23 53 46 
49 59 37 
8: 50 32 


° 
= 


gas 


9216 | IIZ 


S625 


Sia E295 G38 ESEIS SSEETE FESS 


Eee ESS Fh: 


a8s9 
2548 
£473 


VIb. 


66 38 18 
2 54 
77. & x6 
52 6 24 
50 58 42 
55 12 20 
99 45 3% 


87 $2 40 
62 41 59 
39 57 55 
39 19 22 
44 21 27 
88 41 18 


97 5: 34 
73 26 10 
5° 57 43 
$3 42 36 
77 4§ 20 


84 15 9 
62 9 33 
66 52 31 


95 8 o 
73 30 17 
390 10 5 
55 58 9 


85 o 15 
42 © 22 
44 57 52 


96 40 23 
54 2 48 
33 48 4 


66 18 42 
34 §8 57 
22 2§ 59 


379 
6r 34 47 
93 2% 37 
107 21 23 


25 26 58 


48 19 31 
80 Ir Oo 


ga: 


f 835 GSG5S BEETEE FEEEE FF 


¥ 
& 


3 


S28 BEES G28 2a 2f 


64 54 7 
109 $7 81 


78 26 §x 
53 25 6 
49 30 14 
53 50 13 
g8 21 52 


88 50 33 
64 24 
4% I9 26 
37 53 22 
43 0° 59 
87 18 58 


99 8 26 
7447 4 
§2 21 9 
32 23 32 
76 23 39 


85 36 33 
63 34 9 
65 30 54 


96 29 53 
7456 1 
31 38 13 
54 36 2: 


86 27 12 
43 29 59 
43 34 4 


98 8 39 
55 34 2 
32 23 32 


67 52 42 
36 28 9 


20 59 46 


14 38 53 
59 56 § 
QI 43 31 
t0§ 42 30 


27 0 283 
46 39 14 
78 $i 17 


Ra; 


Hy ELE E8959 TRULEY GEIGER EE 


1aG2 GERE BEL 323 FEI 4% 
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GREENWICH MEAN TIME. 








LUNAR DISTANCES, | 














4 PL PL Pt. Pt 
=f Nome Perectahen Miulnight | of XV». of XVIII ot XX1e of | 
a ore ing ina. ne tne 
i ot —. _ —_. —_- — 4 
i e ° e @ e C e ° oe @ eo e | 
a9 | Verve E.] 63 3o 23] sel 62 6 34] mf 60 43 33] wi $9 80 6] sn 
Sue BE. 208 s8 3] say] 206 47 seo | 205 32 35) sete t 803 $7 43] snes 
eo eAquila W.T 79 4444) nl 8: 8 53 yee 83 20 59! vei 83 99 8 gre: 
| F.malhant Ww. $4644 = 4 3a%4 46 3 86 $393 $7 22 4, 3503 gf 42 8§ 9935 
Aldetasan E.[ 45 2 3§| sel 46 34 tt) pmed 45 6 $6) sl 43 39 89] a0 
Vasvus E.f $2 2% a0] sessl $8 6 gf: neeod 49 49 24/ 30998 48 84 OO] nets 
| Sox E.] 96 55 25/ mot] 95 35 9 sth 94 28 4] a] 92-49 9) 80% 
{ 
83 ' eAqaila W.] 90 8 o| sp] ot 85 3: ml 92 48 $7] >] 94 0 16] we 
: Fomalhast W.] 65 82 37{ see] 66 42 $1. ses? 65 3 23) sel 55 83 96) 000 
oe Pegaa Ww. 42 43 37| sel 46 § 25 sl €$ 3 $0, smE 46 48 39] am 
Akiebaran =F. 7 36 27 43] set 350 2 26) pet 3397 33; wert $8 83 6] a0 
Vaxus FE.7 48 40 42] ssf ao 20 95 3 «9008 89 09 39) 0 9591 87 40 SS} ates 
Svcs E.] 85 56 44; seat] So $457 9 seref 53 38 96. wit 8s 90 48] sens. 
es ce Aquila W. [| t00 25 30 = gyre tor 4t 46 pel to2 98 14 rw tog 84 93] on 
Fomalhast W. 706 8 2! gel 77 39 «@)~ pets 79 90 QS oned 80 88 89] pest 
eo Pegasus WwW. $3 44 40! ayes §9 8 ga) aed $f 38 270 (et 67 96 98] som 
1 Venve E.] 3: 4 39! aswel 29 46 $59 sel 23 27 329 0«6ptet lt 87 0g 84] sn 
E.] 75 3 3] wf 73 4085 mel 73 88 gw trl 70.57 85! see 
89 Fomalbant W.] 86 5% 1, secof 88 19 92 weed 89 48 7 3 sered OS 8 45, dads 
o Pogasl W. | 64 53 54, me] 66 23 47 set 67 48 48 sem 69 #3 55) oes 
Sen E.] 64 93S, srl 6247 36 sett 6: 25 490 tm 6o ¢ 3] ee: 
8 Fomafhast W.] 07 $1 44/ se:71 99 83 43 sets 800 94 43 390 nerd | 808 $7 95] gee 
o Pecacs W. 7 70 2t 93] srl 77 47 540 peel 79 360 @ =) eet 80 40 83] sels 
@ Anetis W. 7 33 6 33] stot 34:95 8 weed $6 53 46 8 mis] 87 38 37] som 
Ses E.] 53 #3 47| se] 5t $2 87 se] $0 85 $y sel 49 6 84| s00 
$$ «Pecad W. 1 8> 56 881 goed 8% 8t 96) 0 asf 90 49 0 = peel 92 16 96! gry 
e Arete Ww. 44°99 47; mot 46 29 47) pee 47 59 $9, See 49 90 83 | we 
' Ses E.] 93 88 26! 5:08 40 47 $8: . mh 39 84 82, srt 38 O 34] sess 
. | 
% « Pegasi W. 1 99387 4: wel tot § 321 ef 202 96 26] sete] 80g § 28] yoy 
_ @ Arete W. 7 67) §¢ 38' anf $8 97 8! ager f 60 gg of epeel 6: gt §| opm 
' Ses E. so $8 47] otal 39 33 $2] 303) 88 8 ga] gel 26 43 30! sap 
87 0a Arietis W. 7 S346 961 me 7O $8 a5, msl 7839 $$] oti 74 6 8] ates 
Abietaram = W. |] 3757 $1| wel 30 24 2! or 40 $8 59' al 42 29 42] coe 
, Ses E.] 19 33 2 a 38 6 39 = eer | 26 59 3 so] 85 38 $7] oem 
yo 6Son W.] 16 10 go: owl 1743 0, a] 8925 83 ah] 8047 38) a 
Sy ca E.7 s8 t7 ts" eet 54 59 9! mt $454 45° ered $3 89 14] om 
| Sart as E.f 9 § 35 m6] 8S 3% gs] smi 8647 57 opel 85 Gg 8| ow 
' Antares E.f tog § 26: ot:] 803 86 6] as] ton a 33| te 99 6 49] O31 
gt: Sew W. 7 2% 33 57 ah 30 7 4a] mest $8 gt g2' meet 89 85 52] cine 
Sseca Ef a6 88 a7 ccf gg th te eet gt 37 22 ort 99 $4 34! opm 
' Satres E. 7O gt sq] os. 79 88 8 apes 8 8k $$, ost 78 $0 4] om 
| Antares E.| go cot | 85 39 45] totv 


43 $i mf &Y 8 ¥y oye OT 38 ‘| 


t 
i] 
4 
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Day of the Week. 
Day of the Month. 





SON. 
Mon. 
Tues. 


Wed. 
Thur. 
Frid. 


Orin > GW b> pb 


Sat. 7 
SON. | 8 
Mon. | 9 


Tues. |ro 
Wed. |11 
Thur. | 12 


Frid. | 13 
| Sat. 14 
SON. \15 


Mon. | 16 
Tues. | 17 
Wed. | 18 


Thur. | 19 
Frid. 
| Sat. |ar 


| SUN. | 2a 
| Mon. | 23 
| Tues. | 24 


| Wed. | 25 
Thor 26 
i Frid. | 27 


| Sat. [28 
_ SUN. | 29 
, Mon. | 30 
| Tues. 31 


AUGUST, 1897. 


AT GREENWICH APPARENT NOON. 


Apperent 
Right Ascension. 


33 20.71 
37 6.09 
4° 50.95 


44 35-28 
48 19.11 
2 2.45 


5 

55 45-31 
59 27-71 
3 9.65 


10 6 51.16 
IO 10 32.24 


IO 14 12.90 


10 17 53.16 
10 21 33.02 


10 25 12.50 


oon wooo oowo ONO OOO 060 CO © OO Opn 


~~ 


ro 28 51.62 


10 32 30.38 
10 36 8.79 
10 39 46.88 


THE SUN’S 


N.17 54 7.6 


—38.36 

17 38 42.9} 38.88 
17 23 1.2] $9.59 
17 7 2.5 | 40-29 
16 50 47-4 40-97 
16 34 16.0] 41.64 
16 17 28.7 | -42.30 
16 025.7] 42.95 
1543 7-4) 43-58 
X5 25 34-1 | —44.20 
15 746.0] 44.8 
14 49 43-4 | 45-4" 
14 31 26.7 | -45.99 
14 12 56.0] 46.56 
13 5411.8] 47.12 
13 35 14-2 | -47.67 
1316 3.6! 48.2: 
12 §6 40.2] 48.73 
12 37 4-4 | —49-24 
1217 16.5] 49-74 
II 57 16.8| 50.23 
11 37 5.6 | —s0.70 
IX 16 43.3] 51-16 
10 56 10.1 | 51.60 
10 35 26.4 | —52.03 
10 14 32.6] 52.45 
9 53 29.0] 52.85 
9 32 16.0 | —53.24 
9 10 53.8] 53.6: 
8 49 22.9] 33-97 
8 27 43-6| 54.31 


| wea | 32 10 43 24.64] 9.0674N. 8 5 56.2 | —54.63 


Note.—The mean time of semidismeter passing may be found by subtracting o.18 from the siderea) time. 





15 48.08 
1§ 48.21 


15 48.35 


15 48.50 
15 48.65 
15 48.80 


15 48.95 
15 49.11 
15 49-27 


15 49-44 
15 49.60 
15 49-77 


15 49-94 
I§ 50.12 


15 §0.29 


I5, 50-47 
1§ 50.65 
15 50.84 


1§ 51.02 
15 51.21% 


15 51.40 


15 51.60 
15 51.80 
15 52.00 


15 §2.21 
15 §2.42 
15 52.64 


1§ 52.86 
15 53.08 
15 53-3! 
15 53-54 


15 53-77 





I. 

Sidereal 

Time of 

Semi- 
diameter 

Passing DiZ for 
eridiar 8 Hour. 
8 | 

66.61 0.356 
66.52 0.381 
66.44 0.207 
66.35 0.233 
66.26 0.259 
66.17 0.284 
66.09 1.44] 0.309 
66.01 3-72] 0.334 
65.92 5-40] 0359 
65.84 6.50] 0.383 
65.76 57-02 | 0.407 
65.68 46.97 | 0.430 
65.60 36.37 | 0453 
65.52 25.23 | 0.475 
65-44 13-56 | 0.497 
65.37 37 | 0.518 
65.29 . 0.539 
65.22 0.559 
65.15 0.579 
65.08 0.598 
65.01 0.616 
64.94 0.634 
64.88 0.652 
64.82 0.669 
64.76 0.685 
64.70 0.70% 
64.64 0.727 
64.59 0.732 
64.54 0.747 
64.49 0.762 
64-44 0.774 
64.40] OF 0.767 


The eign — prefized to the hoarty change of declination indicates that north declinations are decreasing, 








IL AUGUST, 1897. 129 
AT GREENWICH MEAN NOON. | 
THE SUN'S 
Bevedes of 
Tine, Siderest 
} f | Seterened Tee 
s : [N@ tre —a BAe ter mee ee 
zg 3 Raght Asemetes. 8 Me os Mean Time. | 8 eur. Meee Sen. 
; h om . a eo ° ° = e e » 2 e | 
SON. | 8] 8 97 2088 = grot IN.17 54 35-4] 98167 6 696) o196] 8 gt 24-93 | 
Moe. | 31 8 5: 22.39| 976 17 38 46.8) 98881 6 o92/ o183 } 8 45 23.47 ' 
Tues. | 3] 8 55 34-29] 96390) 27.23 $0) soo] § 56.26) ast] 8 49 1803 
Wed. | 4] 8 so 557) 96] 17 7 64] -eom] § 50.99] on33 | 8 53 14-58 
Ther. | 5] 9 2 56.23; 9908 16 $0 §3.2] eaor] § 45.09] as38 | 8 57 22.16 , 
Fnd. | 61 9 6 46.28/ osca 16 34 19-8/ qty 5 3858! estyg] 9 3 7.70 | 
Sat, | 71 9 20 35-72! oser | 16 17 32-5] -es-30] § 91-47| o90=07 9 5 4-25 
SUN.| 81 9 34 24.56! os2af 16 0295] 42-05] § 23.75] O33 1 9 9 0.8: 
Moe. | 9] 9 38 12.79; oe] 25 43 31-2] 4398] § 15-43] e399] 9 12 57-36 
Tees. [tof 9 22 0.45) 9474] 35 25 37-6, -ee20] § 653] ost] 9 16 53-92 
Wed. }t1] 9 25 47-52; geo] 85 7496: 48s] @ $7.05] agS] 9 20 50-47 
Ther |t2f 9 29 34-03; 987] 24.49.4790 as42] 4 47-00! aggre] 9 24 47.03 
| ' 
Frid. [231 9 33.3990! oeog] 24 31 302! -ason] 4 3640] e4ss] 9 28 43.59 
Sat [248 9 37 540: otf 14 12 594! ghge 7 4 25.26] oers] 9 32 4014 
SUN. |35) 9 40 S79 a3 1 33 54 15.0" 47-231 4 33-59] 4971 9 36 3670 
Mon. [16] 9 44 34.60 91.5 23 35 137.3 -q7-0B dg 8.48] ag:8 | 9 40 33-25 
Toes. 15 9 45 18 62" 9 917 33 36 66 qh at 3 4°.7!3 0.5399 9 44 29.83 
Wed. 387 9 $2 3.80) gan 12 56 43.3 e873 7 .3 35.53] osso lt 9 48 26.36 
Thar. |t9] 9 55 44-70| os-9 | 82.37 7.2] -eo2s | 3 21.87] osro] 9 52 22.92 
Frid. ja] 9 $9 37.22) os] 12:57 193] e7s] 3 7:75] a8 7 9 56 1947 
Set. fatto 3 gat] o240] 283 $7 19231 goag | 2 53.15] 6:0) 10 0 1603 
SON. 4332] 30 6 59.75! 9323 32 37 7-8) -so7t J 2 3827] abs, [ 10 4 1258 
Moe. - 238 10 80 32.57) gas rs 36 46.3] 5:36 7 222373] e632 | 10 8 9.84 
Toem 24] 10 36 13.57, girs 10 §6 13.41 g:607 2 GAS, ateg | 10 83 5.69 
Wed. 35] 10 17 52 8- o173 10 35 28.0| -s20, 1 8 9963] e685] 10 36 2.24 
Ther. 26} 10 3: 327" args 80 34 339/ ste 7 3 3345); aor | 10 89 5% BO 
Frod a7 10 25 825: = psy 9 $3 348! 92467 8 1646: e7s7 | 80 33 55.35 
l 
Sat. ; QT to 34 grey ase 9 32 368° -q925 | 0 595%  a7y2 | 10 27 §1 98 
ny A.) Ce oe ae OTT 9 10 $4.4 0 g3%8 | 0 42.52 | ao7e7 | 10 38 4% 46 
on. yop tv yo "1 ob 49 232, 53977 | © 3372) apes § 89 $$ 4593 
Tees 380 80 By gov 9 wa 8 37 436. 4-38 °o ° os7e | 830 39 $2.57 
Wed 129 19 43 2467) ym IN. Bg S60! -5¢65 1 0 33-451 @787 J 10 43 3313 
' @Seun, - The ap wf seer ~ *s eone s me ner b> eecamet ‘te 06 ms 00 1-0 ber apparent Sone ind fers Meer, 
The ase — greiac! oe b-efly Benge if dec. not. 28 wmbeogee Chet eorts dechacwens ase of 8964 
@.9e00 ¢. (Tarie 831) 
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32 
_ Nora--The numbers in colamn A correspond to the tree equimos of the date; im column A’ to the mean 
equincs of January oAa 


Day of the Year. 


213 
214 
215 


216 
a17 
218 


219 
220 
221 


222 
223 
224 


225 
226 
227 


228 
229 
230 


231 
232 
233 


234 
235 
236 


237 
238 


239 
240 
241 
242 
243 


244 


AUGUST, 1897. 


THE SUN’S 


TRUE LONGITUDE. 


a 


129 26 19.9 
130 23 47-4 
13I 21 15.7 


132 18 447 
133 16 14.4 
134 13 449 


135 11 16.2 
136 8 48.4 
137. 6 21.4 


138 3 55.3 
139 I 30.4 
139 59 6.5 


140 56 43.8 
I4I 54 22.4 
142 §2 2.4 


143 49 43-9 
144 47 26.8 
145 45 11.3 


146 42 57.6 
147 40 45-4 
148 38 35.0 


149 36 26.3 
150 34 19.4 
ISI 32 I41 


1§2 30 10.6 
153 28 8.8 
154 26 8.7 


355 24 10.1 
156 22 13.2 
157 20 17.7 
158 18 23.8 


1§9 16 31.4 


25 35-5 
23 2.9 
20 31.0 


17 599 
15 29.4 
12 59.8 


10 31.0 
8 3.0 
5 35.8 


3 9.6 
© 44-5 
58 20.5 


55 57-6 


53 36.1 
51 16.0 


48 57-4 
46 40.1 


44 24-5 


42 10.6 


39 58.3 
37 47.8 


35 39-0 


33 32-0 
31 26.6 


29 23.0 
27 21.0 
25 20.8 


23 22.3 
21 25.0 
19 29.4 
17 35-4 


15 42.9 


Diff. for 
z Hour. 


143-63 
143.66 
343-69 


143-72 
243-75 
343-78 


143-82 
143-85 
143-89 


143-93 
143-98 
344-03 


144-08 
144-14 
144-20 


344-26 
344-32 
244-39 


144.46 
144.53 
144.60 


144-67 
344-75 
144-82 


144-89 
144-96 
145.02 


145-09 
345-15 
145-22 
145-28 


145-35 


AT GREENWICH MEAN NOON. 


LATITUDE. 


— 0.52 
0.60 
0.65 


— 0.67 
0.67 
0.64 


— 0.57 
0.48 
0.37 


— 0.24 
— o.I1 


+ 0.03 


+ 0.16 
0.28 
0.38 


+ 0.45 
0.50 
0.53 


+ 0.51 
0.48 
0.41 


+ 0.32 
0.21 


+ 0.09 


— 0.04 
0.17 
0.28 


— 0.39 
0.48 
0-55 
0.57 


— 0.57 


Logarithm 
of the 
Radius Vector 
of the 
Earth. 


0.0063 308 
0.0062692 
0.006205 5 


0.0061 397 
0.0060720 
0.0060024 


0.0059311 
0.0058585 
0.0057846 


0.0057093 
0.0056329 


0.0055554 


0.0054769 


0.0053974 
0.0053170 


0.005§2355 
0.0051 529 


0.0050693 


0.004984 3 


0.0048979 
0,0048102 


0.0047209 
0.0046299 


0.004 5372 


0.0044426 
0.0043461 
0.0042478 


0.0041476 
0.00404 56 
0.0039419 
0.0038 365 


0.0037294 


Dif. for 
x Hour. 


—25.2 
26.1 
27.0 


—27.8 
28.6 
29-3 


—30.0 
31 


—31.6 
32.2 
52-5 


—32.9 
33-3 
33-7 


—34.1 
34-6 
35-3 


—35-7 
36.3 
36.9 


—37.6 
38.3 
99-0 


—39-8 
40-5 
41.3 


42-9 
43-6 
44-3 


—44-9 





1§ 12 8.69 
1§ 8 12.78 


15 4 16.87 
15 0 20.96 
14 56 25.05 


14 52 29.14 
14 48 33.23 
14 44 37.32 


14 40 41.41 
14 36 45.50 
14 32 49-59 


14 28 53.68 


14 24 57-77 
14 21 1.86 


1417 5-95 
14 13 10.04 


14 9 14-13 


14 § 18.23 
14 I 22.32 
13 57 26.41 


13 53 30.50 
13 49 34-59 
13 45 38.68 


13 41 42.77 
13 37 46.86 
13 33 50.95 


13 29 55-04 
13 25 59-14 
13,22 3.23 
13 18 7.32 


13 14 11.42 


Difl for : Hoar, 
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GREENWICH MEAN TIME. 









THE MOON’S | 








$2 MIDIAMETRA HORIZONTAL PARALLAX UPPER TRANSIT aGa. 














— | ba ndasghe, Neen | ONE fer TD paadegee | DME fee | Meridien of | oe wT neon 
a eo eo @ 6 @ i oe o eo @ = r | ; 
1g 46.7 | 35 504) $7 48.0] e224] $8 3.4] 43.08 3.98 2.8 
3g $38 | 35 57.0] 58 t¢0 s.oe | 58 25.8 0.95 3.96 38 
36 ao] 16 284 58 369 088 | 58 46.8 0.80 s.o3 | 48 
16 $3] 16 7.617 58 S60] «oral 59 42] tardy 2.16 5.8 
16 9$ {| 36 11.2 7 59 32-4 og Tf gg 17.6 og 3.33 6.8 | 
16 32.5 | 16 33.61 59 22.5| e331 59 263 | son, se) 7.8 | 
16 14.0] 16 14.217 59 28.2] «018 | 59 28.7] ~oag 8.60 8.8 
16 138 | 163139] §9 27. ~019 | §9 24.2 @3S s 6: 98 
16 31. | 16 94] 59 38. 0331 $9 18.3 78 a5: | 30.8 
16 6.8 | 16 371 $9 #18] -088 7 58 50.2] -s.05 8 11.8 | 
16 oo | 35 $5.79 55 36.5 s.22 | 58 20.9 3.96 36} 22.8 | 
t$¢ §10 156 460] 58 38 8-48 | $7 45.3 3.99 3.99 § 338 
I 
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2 | 19 36 33.01 | 8.4735 | 22 §3 26.3 8.899 | 2 | 23 27 28.40 | 2.1590 | 13 40 25.5 | 123.593 
3119 39 1.22 | 2.4669 | 22 44 32.4 | 8968] 3] 2% 29 37.40 | 2.2472 | 13 26 §0.6 | 13.620 
4| 19 41 29.04 | 2.4603 | 22 35 30.2 9.105 | 4] 21 32 46.05 | 2.2425 13 13 12.3 13.666 | 
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xr/ 1 20 18.81 | 1.988 14 © 18.2] 11.957] XI] 2 §5 28.33 | 2.0553 | 22 § 34.1 8. 004 
2] 3 22 14.18 | 1.9337 ° 134 12 13.6 | 11.890] 2] 2 §7 33.75 | 205987 | 22 13 31.4] 7.905 
3 124 9.66 | 1.937; 14 24 §.0]| 11.8237 3] 2 59 35-37 | 2c6er | 22 2% 22.7 9.806 
4| 226 45.26] 2.9277| 14 35 §2-3| 1.7557 4| 3 1 39-20] 2.0635 | 22 29 8.4 7-706 
s| 1: 28 0.98 | 1.908! 14 47 35.6 | 11.6871 § | § 3 43-23 | 2.0088 | 22 36 47.4 7.605 
6 | 1 29 56.83 | 1.9318 | 14 59 14-7 | 11.618 6| 3 § 47-46 | 2.0722 | 22 44 20.7 7-504 
7 | 1 31 §2.80 | 1.9399 | 15 10 49.7 | s1-568 9 7 | 3 7 51-90] 8.0757 | 22 53 47.9] 7.408 
8 I 33 48.90 | 1.956: | 15 22 20.5 | 13.478] 81 3 Q 56.54] 8.0791 22 §9 9.0 9.900 
9 | 1 35 45-13 | 1.9383 | 135 33 47-0] 13.406] 9 | 3.32 13.39 | 2.083 | 23 6 23.9 7.196 
10 I 37 41.49 | 1.9906 35 45 9.2] 33.3% 7 10] 3 34 6.44 | 2.0898 | 23 13 32.5 7.098 
rr | x 39 38.00 | t.9¢2 , 15 56 27.3 | 13.262 | In | 3 16 11.69 | 2.0892 | 23 20 34.9 | 6.988 
12 I 41 34.64 | 1.9452 | 16 7 40.6 | 31.138 7 12 | 3 318 17.15 | 2.09377 | 23 27 31.0 6.883 
13 I 43 31.42 | 1.9476 16 18 49.7 | 22.114 | 13 3 20 22.81 | 3.0961 23 34 20.8 6.977 
14 | 2% 45 28.35 | 2.9502 16 29 54.3 | 33.0907 14 | 3 22 28.68 | 2.0995 | 23 43 4.2] 6.670 
15 I 47 25.43 | 29526 16 40 §4.§ | 10963 1 15 | 3 24 34.75 | 2.10388 | 23 47 41.2 6.565 
16 | 1 49 22.66 | 1.955: ; 16 51 50.3 | 10.888] 16 | 3 26 41.02 | 2.1063 | 23 54 21.8 6.456 
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z3 | 8 37 28 | e.regs | 18 24 12.9; 12.05 | 13 | 10 18 40.78 | s.chgs 7 54 39-8 | 14.778 
14] 8 40 494 | ere | 18 13 7.2 | 11-166 | 14 1 IO 20 44.70 | act 7 39 $1.6 | 24-08 
r5 | 8 42 13.46 | armp| 18 1 55-4) 2-297 | 15. 10 22 48.58 | acts | 725 04 | 14-87 
16 | 8 o¢ 21.85 , ars | 17 §0 37-6. 22.397 | 16. 10 24 58.42 | c.chs 710 6.3] 298 , 
17} 8 46 saxo, arse | 17 39 13-8 ros | 17 10 26 56.24 | aotgg 6 55 94] %-92 
18 | 8 48 3822 | ersen | 17 27 44-2 11-3387 18 10 29 0.03 | acto 6 40 9.7] ten 
19 | 8 50 46.20; ext! 17:36 8.7 12.69] 19 10 3x 3.50} s.ctay 6 25 7.4] 13-ef0 | 
so | 8 52 54.04 args! 17 ¢ 27-5 733] 30 10 33 7.56| weep | 610 2.5] 25.285 
az} 8 §§ 1.78) sme i 16 52 40.5 12.83 J 21 TO 35 11.30] sets | § 54 55-0] 15-145 
ea | 8 57 933! ams 16 40 47.8 = rr.903 | 22, 10 37 15.03 | acts | = § 39 45.1 | 25.085 
a3 | 8 $9 16.78. args N.16 28 49.5 rest [ 23. ro 39 18.75 | aotee N. 5 24 32.8 | 25.2005 
THURSDAY 26. SATURDAY 28. 
@] 9g 24.22 | axe 'N.16 16 45.7 °° mm © | tO 4z 22.47 | ace N. 5 9 182] 25-060 
z] 9 3 31-30] ante” 16 4 36.4 rae] 1. 10 43 26.19 | seem 864 54 1-4, 
si 9 §$ 3337| an@i 15 §3 21.6 mee] 2 10 45 29.91 | act 864 98 425 es 
31 9 745-38] ane! 15 gO 1g mvs 3 10 47 33-65 | aol 4 23 21.5 x35 
4! 9 9 $218 ' as 8 15 27 359 moti 4 10 49 37-39] acts = 6g 7 586 gt! 
5 9 11 58S) ans 1515 52 msl 5 TO 51 41.15] acts! 5 Se 338 0 | 
6 914 $40, am 8615 2202 mes] 6 10 53 4493 | oom. $37 7-1, HD 
7 9 3611.85 amp 16 49 4800 mnt 5 oro §5 45.73] eos; go 8x 35.7) sas | 
§ g 18 1818, ams 8 16 37 «21-8 etre S 10 57 52-55] net § 6 56 | sie : 
9 9202440, ame 1424106 max] g 10 59 56.41! act | 8 50 37.0 apse | 
100-9 22 BA§T' ass 411144 mer fro IF 3 O31: oe a 
Ir 9 24 S050) wept 3 55 13-30 ow rr 12 4 425) ND 219 29.2 gg! 
12g tO gstS) mere) 613 45 7-3) mp fra rr 6 S22] ace 8 8 § 53.3 ep 
730 9 8 gh 16) cop TZ 32 SES Ome ery rr 8 12.26 ' wets 148 16.2 ges 
% 0g 9 §38 seps 8 =. 13 18 gtr oxpes Fre rt yO 16.32 ' aemy 32 37.8 3 6s | 
15 9 32 5.35 seen 13 § 25.0 apes 1§ 2 13 W445 way 216 $3.3 GS 
6 935 «XN sear BS &r SR qi mses Prt 3 We Se ty ey I 3 i-.g yeh 
ord 9 37 3223) wee Is ogS8 57.2 pepe Fe re ky rt SNS Mel © 45 335 35 
38 92353 3&8 eee ee Se or ae i 8. zr 3S 5: 23 apes © 29 $3 sw 
79) «9 gt BST Be, Zr rst gees rs rr es. eet NO rg 12-6) pe 
BH 9 43 Fh 7S wot OT §7 82.3) Me Po so 82 82.30" eee NO 1 yt ae 
at 9 45 TAs &. shag 2% 43 «<0 ° rp. & 2r 32 34 4B 78 oa © xyv yR~4@ RB-Put 
#8 94° 3825 8 aetz WW ss SO ye] ez or Sh 82.58 em © 88 %23 apr 
2B 945 ere som 22 26 Lr opp Peg tr cS 88 oS cory ee git pom 
9 89 S: a8 st) mets NUT 8 88 wes} eg fr dr ot eee Sr 6 82.6 | ey 








AUGUST, 1897. 


etal 


GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 





139 








% oe 
of ss ge 
31 88 $8 
aj te $$ 
$ | 88 37 
4] 8t 39 
4] tt ¢8 
@ 1 88 43 
71 88 4§ 
O's: 47 
9 los ad 
80 |] 88 48 

ts |] 88 $4 
83 ; 38 $6 
tg, a8 98 
84 688 «(CO 
34 88 8 
6 688 (4 
sy 838 6 
18 «6a 68 
‘9. 88 80 
a | 88 338 
at ' ts 84 
a3 | ts 87 
833 88 89 
ol se ee 
gf 88 33 
ei] es 4 
3] se 38 
4] 8 yo 
g | &2 32 
6] ss 3% 
7 ' sa 36 
S| se 38 
9 { 88 40 
10 «688 43 
se | as 65 
83 «688 47 
ty «688 49 
sq 83 9! 
14 83 $ 
s&@ 683 yf 
87, 89 4% 
381 83 «OO 
to 83 8 
a> t3 § 
as 68y0C«@W 
* 83 9 

83 te 
s4 l ty 8 


SUNDAY ag. 

e e e e @ 
0.79 | sate S. 8 § 31.5 
$70 | acta 3 20 37.8 
10.78 a t 36 2.9 
35.83 | c.ctts t $3 48.8 
31.06 | cemte 2 7 3.6 
236.40 | cep 2 23 20.3 
gt.86 | c.egm 239 $8 
37-45 | ecngs 8 $4 §3.0 
43-36 | cages 3 to 35.8 
49-00 | cate, 3 26 20.8 
34-97 | &seer 3 42 4.0 
t.08 | «sags 3 $7 47.8 
7-34 | 6005 4 33 39.6 
33.74 | ecote 4 89 38.8 
80. 50 C. chap 4 44 $2.9 
87.03 e083 | $ oO 31.6 
33-89 | osrp § 6 tara 
42.93 | Grr = § 38 47.6 
a8.tq [| scores § 47 23.7 
$3-$3 | evnes 6 3584 
3-07 ] aren 6 38 35:.6 
to.8s | ast ' 6 Gy 3.38 
88.74 | enue 6 49 33-5 
26.841 com S. 7 § 8.6 

MONDAY 0. 
33-06 | arom SS. 7 20 28.2 
4367 | arn! 7 3§ $8.6 
$2.98 | arco! 7 gt 858 

t.29 | oem! 8% 6 395 
10 4! ats! 8 88 $3.9 
19 7$ | @oem | 8 37 9-$ 
32> 30 | wotes 8 $2 83.9 
tam] aren 86g 7 33-8 
4, 8 6. 90? @ 83 48.8 
$234 | arve 9 37 47.8 
g As @ tq 9 $3 90.6 
30 432 | ase 10 67 90.6 
$3 47 | act 1 80 88 47.5 
43.67 | «1% tO 97 48.4 
$4.28 arg § 8c) $8 98.8 
S°t were 88 7 IDS 
1° 560 es st sa 34 
sae? . om | s2 3% 44.0 
48-45 sem | st 98 83.0 
$$tyg nr) 8B $ 443 
8m: eps 88 80 3839 
314), enw 88 $4 44.6 
$$$ , eae | 88 OQ 33.3 
45.w |] ams" 83 § 39.0 
goa | aes iS.sg 87 48.5 


$3. “he 
| 
tg. 
83. 4n 
13-79% 
1}- 799 
6} 7e3 


84. "85 
tg. 78) 
3. eo 


09. @xe 
Bo. Ong 
84 Os0 
09. Gee 
93 
03. yan 
Sy. $e! 
&Y- 346 
ap. 
ys” 


09. 998 











TUESDAY 5351. 
| ee ce ' 6 ' ee * 9° ° 
o!] 3 t¢ 3.08: aeg@ IS.t39 87 92.5 | 06.08 
8° 83 16 27.43 ened | 2839 98 $8.7 | ager! 
8 283 88 93.85 sean 33 4§ $6.6 64-000 | 
$3 83 30 47.88 sag] 83 $89 $7-0] f3.0m 
4 ' 83 23 3.48 2.0579 34 83 $38.9 03. Gg 
g' 83 25 38.00 acta | 16 87 44.8 | 19-000 
6 | 83 27 33-88 cata | 84 48 90.6 | as7e 
7] 83 29 $0.07 | Gans $4 $$ 33-8 | 09-623 
8 t3 32 6.597 ears] 85 8 48.9] ome 
9} 3 $4 33-37 cept 85 83 30.5 | Up-che 
to | t3 36 40.49) «0camp! 6369 35 47.0 | oe 
t2 1 33 $5 $7.98 came] 19 99 8.8] ope 
$21 83 43 8§66 ao, 36 8 34.5 | apn | 
3 | $3 43 83-72 swt! 16 85 34.5] mo 
84 | 33 45 $3.09 ast] 36 388 39.3 | 9-099 
$$] 19.45 10.79 emas! 16 gt 58.5 ve-enp | 
16 ' 83 $0 29.8: osep | 16 $@ 33.0 | sabes | 
[7 83 $3 49 84 ~— a. page 27 7 19.6] saree 
18, 83 §§ 8.52 asi 87 8 2.8] sabes 
tg ' 83 §7 2852) 8 apets 87 33 36.9 | scares 
20. 83 $9 49-85 aseras | 27.45 5.4 | sce 
a3: 84 8 9.80 mem 87 $7 39-7 | sean 
ss 84 «66 90.78! 18 9 46.6] wot 
33 -%4@ 6 $2.10 ° see S.28 eo: $7.2 | oxce 
WEDNESDAY, SEPTEMBER 3x. 
o 4 9 83.76 | 0 sty [S. 38 $4 8.0 | saan 
PHASES OF THE MOON. 
é:8h eo 
> First Quarter 7 ee ¢ Aug. § 6 84.4 
© Fall Moom ...... t8 8 28.6 
€ Leet Quarter . . . . . 89 80 293 
@ New Moop ....- + S87 8§ 29.8 
4 6 
€ Periges eee ee e Aug. 7 A.y 
< Apogee © © © © © ee le 8G 888 





140 


AUGUST, 1897. 
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Name and Direction 
of Object. 





1 | Sun 


| Spica 
SaTuRN 
Antares 
2 | Sun 


SATURN 
Antares 


nis mets 


z 


3 | Sux 
JUPITER 
Mars 
Antares 
o Aquilz 


mes 


te) ts 


4 | Sun 
Jupiter 
Mars 
Antares 
a Aquilx 


§ | Sun 
JUPITER 
Mars 
a Aquils 
Fomalhaut 


6 | Sux 
JUPITER 
Mars 
Spica 
a Aquilx 
Fomalhaat 


7 | Sun 
Jupitzr 
Mars 
Spica 
a Aquilz 
Fomalhaut 
a Pegasi 


8 | Mars 
Spica 
Fomalhaat 
a Pegasi 


9 | Spica 
SaTuRN 
Antares 
| Fomalhaat 
a Pegasi 


MMSes MMsee MMesese HWMseee MMseee HMseE 


34 5° 
38 15 
70 10 
83 58 


47 31 
56 40 
7o 20 


60 22 
30 2 
26 15 
56 31 
108 40 


73 2% 
43 41 
39 27 
42 35 
96 39 


86 28 
57 30 
52 49 
84 26 
108 59 


99 42 
70 25 
66 19 
31 37 
72 33 
g6 2 


112 59 
85 26 
79 54 
45 49 
60 15 
82 58 
104 30 


93 3% 


69 55 
9° 45 


74 19 
42 48 
28 28 
57 8 
77 «0 


48 


57 
12 
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28 
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47 
32 
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16 
10 


13 
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54 
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36 24 43 


68 29 21 
82 16 34 
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54 58 35 
68 37 § 
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31 44 25 
27 53 38 


54 47 45 
II 30 


74 59 44 
45 24 37 


40 49 50 
& 48 


88 7 39 
59 14 15 
54 30 3! 
82 55 2 
22 53 


21 33 
73 10 42 


33 23 28 
7O 42 49 
94 24 42 


114 39 38 
87 1: 45 
8: 36 21 
47 35 59 
58 48 7 
8: 19 54 
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30 15 42 
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7§ 17 37 
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53 3 27 
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© 

3 PL. i P.L. P.L. P.L. 

3% Name and Direction Noon. of . IJ Jb. of Vb. of 1X2. 

zl of Object. Diff. Dif. Diff, 

10 | Spica W. | 88 30 5| 209] 90 15 52] s315] 92 I 30] ssa1f 93 46 59] xsm8 
SaTURN W. | 56 47 47] sss] 58 32 26] sa] 60 16 59/ ax — 62 1 25] 2370 
Antares W. |] 42 40 40] a9] 44 26 36] s909] 46 12 23] s3t5) 47 58 I/| asa 
a Pegasi E.] 63 24 29) esx] 6x 43 32] 2suf 6o 2 52} e5987 58 22 $x] s5s¢ 

_ | oArietis E. | 105 16 45] sgx87 103 33 12] 9x9] TOI 45 47] asst] I00 0 32] 3337 

zz | Saturn W. ] 70 41 2z| asl 72 24 49] ses] 74 8 5| sensed 75 5 S| ness 
Antares W. | 56 43 30] 9621 58 28 of as] 6012 17| seo] 61 56 23] a8 
a Pegasi E.{ 50 649] ss] 48 29 6| s676] 46 51 56] 27057 45 15 23] 2735 
a Arietis E.] 91 16 50| «x61 89 32 41] eof 87 48 44) 9m 5 Il nye 

12 | SaTurn W. | 84 23 2] ated 86 4 42! sel 87 46 3] 29051 89 27 9] 2517 
Antares W. |, 70 33 8] mez] 72 15 44] est 73 58 3) 6] 75 40 6] m7 
a Arietis E.] 77 30 21 ss7) 75 47 48] s601 74 § 53| m0 72 24 10] eps 
Aldebaran E. | 109 39 18] ssxs] 107 58 26| ses] 106 17 47] 2535] 104 37 23] ss65 

13 | Saturn W. | 97 48 22] ssf] 99 27 43| ssn) 10x 6 46| 2608] 102 45 30| stan 
Antares W. |] 84 6 4] 2899] 85 46 23| ssssp 87 26 23] 9966 6 51 ss 
a Arietis E.f 64 o 12] 2558] 62 20 18| aszxf 60 40 44] 385] 59 I 29] sa09 
Aldebaran E.[] 96 19 14] 2605] 94 40 26/| e687 98 1 55] s03tf QI 23 42] sts 

14 | Antares W. 1 97 19 §8| s8] 98 57 48| s66z] 100 35 20| 2675] 102 If 33] s689 
aAquile W.] 49 58 54| sav] 51 13 59| S78] 52 29 45) s7s] 53 46 6! 3696 
e Arietis E.§ 5050 6] sta 49 12 49| 9688] 47 35 53] 9793] 45 59.17] «700 
Aldebaran E.] 83 17 14] ss] 81x 40 52| a7~ 4501 west 78 29 7] ws 

15 | e Aquilz W. | 60 14 18| s600] 61 32 §2| ss] 62 51 39] sso] 64 10 36] 5572 
Fomalhaut W.[] 35 50 21] «us] 37 1 18] sos] 38 13 32] S87) 39 26 55| 9857 
a Arietis E.] 38 x 30] a8] 36 27 oO] ets] 34 52 52] S32] 33 19 6} step 
Aldebaran E.[ 70 35 24| 833] 69 1 38| 28] 67 28 12| s@6a] 65 55 5] 12076 
Venus E. | 102 35 3x | sx] 10r 8 43] gs:887 99 42 12] su7] 98 15 59| sez 

16 | eAquilz $$ W.] 70 46 55| sss] 72 6 19| ssss] 73 25 43| 3555) 7445 6] sss 
Fomalhaut W.] 45 46 48| s6s7] 47 442] s62— 48 23 4] 3588] 49 4% 5x] S569 
Aldebaran E.] 58 14 24| m54) 56 43 14| e970] 55 12 24] s985] 53 41 53] soo 
VENUS E.] 9: 9 6] satri 89 44 32| som 20 33| sw7i 86 56 10] s319 
Pollux E.] 100 10 48] sf 98 38 6| s81 97 5 39| 95] 95 33 28] sm 

17 | cAquile W. | 81 21 35] ss76] 82 40 15| 3582] 83 59 9] 3989 85 17 56] som 
Fomalhaut W.] 56 20 20] ss03] 57 40 42! seed 59 1% 13] 30879 6O Zz 52] sefo 
e Pegasi W. I 33 35 19] ssrel 34 55 28] seal 36 16 12] see 37 37 27] ses: 
Aldebaran E.] 46 14 13] sota] 44 45 41/| y008] 43 37 29] 31367 41 49 39] sx3s 
Venus E.1 79 59 26| ss] 78 36 45| sol 77:34 17] seo 75 §2 O} sero 
Pollux E.] 87 56 3] s7:] 86 25 14] s8:] 84 54 37] e990] 83 24 32] spg0 
Sun E.f 12r ar 2r| ss310] 119 §7 21] s3er 1x8 33 34] sssel 317 9 59] soe 

18 | aAquile W.] 91 50 3] s31 93 8 3] so] 94 25 55] So] 95 43 37| 367 
Fomalhaut W.] 67 6 33| s6:] 68 27 41] s68] 69 48 52] sess] 72 10 6] sess 
a Pegasi W. | 44.29 7] 33567 45 52 14| sus] 47 15 33] ssx7) 48 39 2] see 
Venus E.] 69 317] seel 67 42 O| seal 66 20 53} sc68) 64 59 53] S075 
Pollux E.1 75 54 48] 3031 74 25 24| 007) 72 56 9] sess] 7% 37 2] goto 
Sun E.] 110 14 42] x98] 108 52 7]! sso: 107 29 40] 3398] 106 7 BZ] Sens 
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43 39 39 
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68 $7 43 
$4 $5 48 
$345 4) 
93 &§ 883 


2 
$ 
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Antares 
a Pegasi 
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4 
q 
G 
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mms 
$ 
$ ght} 


8243 8 
68 90 37 
35 96 23 
79 38 32 


9 8 42 
83 84 37 
6$ 40 23 
97 $8 19 


809 87 85 
95 43 49 
$2 27 43 
84 $3 $5 


108 38 so 
38 $$ % 
$9 $6 a8 
732 69 ye 


69 87 32 
44 99 26 
87 7 $3 
$9 45 53 
93 33 56 


80 3 30 
§$ 9 gy 
47 43 § 
Br 33 89 


by 37 § 


Satvuan 

Antares 
o Pega 
oe Arvetis 


Satvan 
Antares 

e Anetis 
Aldebdaran 


a 


83 53 
48 47 
802 $7 38 


e 
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Satoan 
Antaree 

e Aretis 
Aldebasan 


804 33 $$ 
go 4§ 39 
7 823 33 
45 45) 


*3 


we 
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Antares 203 44 28 | 
e Aquila 
e Arete 


Aldet-aran 


t4 


wa 
7 
> ° 
os A 
2488 clhifba 
on 
> ) 


3 


Rat? BPEE F288 
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ro tr 
32 


a Aquila 
Fi malhagt 
e Anietis 
Aldebaraa 
Vane 
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¢ 
G 
: 
t 


&$ 
a at ty 


MMR s =F 
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- 
o 
oo 


rm q nues 
3 ‘ ‘b 6 8 
yr} $2 SAE AIG ERGE F4id8 
2 S$ 2t23 “43 ° 
é y® Reta Eau ne 
£25 ME. StI ste eeses.| 
TENT BITES URES FEEL FREE 8a 
o SStSFP Ff ° 
3 oe 2buh & . 
2 S&S sees & . 
rp: 
LISMESS SEE-CSE vsucs SSERS BEER BESS Sost BEse Totty. 
: 


16! «Aquile 

b enail aut 
Aldebaran 
Vaewce 


Podlus 


3 
¢ 
$ 
rs 
& 
Q 


45 
$2 0 §, gegr 42 20 37, nv $3 4O 23 
$2 38 43 3 par wat & gf ey 83 38 
53 23 gif "4 5 4P lute fF 8S 44 26! 


$ 
& 
- 
a ad 
> 
(on 
ot | 
4 
r 
ae 
rs 
— 
On) 
ee 
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mmmses 
vs 


&6 54 3° are me 94 s0! gud &) 33 36 
Ot 63 3% wat 63 § 30 pare Og 34 a7 | 
33 4, 6% e108 6 g@) 88 88 9000 ' 
ef 3% $5 3 seed 37 28 d 

| 


- @eAqule 
F.malhaat 
eo Pecans 
AkSiet evan 
Veurs 
FP. s.08 

| Ses 


go $3 %4 
65 45 35 
43 6 83 
36 3 8 
JO 24 42 
77 24 38 
888 37 36 


& 
0 
oo 
3 


7429 54) we 75 BO mt 78 96 26 
St $3 9% wep “34 845 » ‘+ % 3 
824 40 34 aca 824 33 33 m0 — 383 OO fy 


WH «Aquilae 
Frena:baut 
eo Pegaas 
Vaute 

" Pollaz 

, Sus 


son $3 94 
76 3§ 86 
$4 16 «21 
$9 1% $7 
65 33 4$ 
800 39 88 


7> 8 tO wwe * 38 51 woh 99 95 46 
7-3 41 32 a* 3 42 58 wl 79 139 494 
3 @! eh $8 of s™ oes 62 4 82 


es, ro) 3 wee FS bg 88 yi 67 © 85 
43 ¥| peso 30$ 33 4 wets. 803 8 SF 


SINGER TYCEGSD GUNED BAGDE LEFF REED EEE ES 


ERRES OB PES OARS R ESS SEER 


meas ce meevese 


§ 
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Pysae 


az 


35 


30 


Name and Direction 
of Object. 


a Aquilz 
Fomalhaat 
a Pegasi 
VENUS 
Pollux 
Sun 


rnns<s 


Fomalhaut 
a Pegasi 

a Arietis 
VENUS 
Pollux 
Sun 


nines 


Fomalhaut 
a Pegasi 

a Arietis 
VENUS 
Pollux 

Sun 


Fomalhaut 
a Pegasi 

e Arietis 
Aldebaran 
Sun 


EE MUMEEE 


"zz 


a Pegasi 

a Arietis 
Aldebaran 
Sun 


Ezz 


< 


a Arietis 
Aldebaran 
Sun 


mz 


a Arietis 
Aldebaran 
Sun 


mez 


Sun 
SaTURN 
Antares 


< 


Sux 
SaTuRN 
Antares 
e Aquilz 


Sun 
Antares 
e Aquilz 


Mins mms mt 


AUGUST, 1897. 


GREENWICH MEAN TIME. 


Noon. 


102 9 39 
77 56 37 
55 38 30 
§8 16 27 
64 3$ 10 
99 17 223 


88 47 57 
66 54 53 
23 24 10 
47 34 19 
52 16 45 
88 24 34 


99 40 21 
78 17 23 
35 5 I 
36 51 58 
40 31 27 
77 3% 15 


33 40 
89 47 38 
46 56 16 
1717, 0 
66 32 27 


Boe) 


101 
58 
28 
55 


71 
39 
44 


83 
§2 
32 


27 §2 
59 42 
2 it 


23 34 


18 20 
46 47 
o 39 


54 5° 
3 39 
ao 59 


17 49 8 
61 24 38 
74 19 58 


3° 50 41 
47 32 24 
60 15 30 
Izz 48 24 


Bet 
ous ws 
HRS 


LUNAR DISTANCES. 


BE GbEEES 


EE BEGE § 


+ 
2 


£32 S$h3 


2615 


3 


2agt 


I 1h. 


103 26 19 
79 %7 59 
57 244 
66 56 2 
62 34 40 
97 55 37 


go 9 26 
68 x9 §1 
24 5x 8 
46 14 8 
50 48 36 
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SEPTEMBER, 1897. 


AT GREENWICH APPARENT NOON. 


THE SUN’S 
| 
Apparent | Diff. for Apparent 
Right Ascension. 3 Hour. Declination. 
hm 8 s of 8 

IO 43 24.64| 9.0671N. 8 5 56.2 
10 47 2.10} 9.055 744 1.2 
10 50 39.28| 9.043 7 21 58.7 
10 54 16.18| 9.032 6 59 49.2 
10 57 52.83] 9.022 6 37 32.9 
IX I 29.25| 9.0z3 6 15 10.3 
II 5 5-45} 9.004 5 52 41-5 
rr 8 41.46] 8.997 § 30 7.0 
II 12 17.29! 8.990 § 727.0 
1115 52.97; 8084] 4.44 41-7 
II 19 28.52 8.979 4 21 51.6 
1X 23 3-97| 8975] 3 58 56.9 
rr 26 39.34| 89721 335 57-9 
II 30 14.64| 8.970 312 54.9 
IZ 33 49:91| 8.969] 249 48.3 
II 37 25.16| 8.969 2 26 38.3 
II 4% 0.42| 8.970 2 325.2 
II 44 35-72) 8.972 140 9.5 
Iz 48 11.06) 8.974 r 16 51.4 
Ir 51 46.47) °8.977 © 53 31.2 
II 55 21.98| 8.982 © 30 93 
11 58 57-59 8.987]N. o 6 46.1 
12 2 33.34 8.99218. 0 16 38.0 
12 6 9.23 8.999 040 28 
IZ 9 45.28 9.006 rt 327.8 
12 13 21.52 9.014 1 26 52.6 
12 16 57.96 9.023 I §0 17.0 
12 20 34.61 9.032 213 40.4] - 
12 24 11.49 9.042 237 2.6 
12 27 48.63 9.054 3 0 23.1 


12 31 26.03 


| ) 9-0661S. 3 23 41.6 . 0.790 


Nora--The mean time of semidiameter passing may be found by subtracting o 1% from the sidereal time. 
The cigs — prefzed to the hourly change of declination indicates that north declinations are decreesing: south 
declinadiens iacreasing, 


Dif. for 





Semi- 
diameter. 
e @ 


1§ 53-77 
15 54.01 
15 54-25 


I$ 54-50 
15 54-74 
15 54-99 


15 55-24 
15 55-49 
15 55-74 


15 56.00 
15 56.25 
15 56.50 


1§ 56.76 
1§ 57.01 
15 57-27 


57°53 
57-78 
58.04 


15 
15 
15 


58.30 
58.56 
58.82 


15 
15 
15 


15 
5 
15 


59-09 
59-35 
59.62 


59.89 
0.17 


0.44 


15 
16 
16 


16 
16 
16 


0.72 
1.00 
1.28 


16 1.56 


64.40 
64.36 
64.32 


64.28 


64.25 
64.22 


64-19 
64.17 
64.15 


64.13 
64.11 
64.10 


64.09 
64.08 


64.07 


64.07 
64.07 
64-07 


64.08 


64.09 
64.10 


64.11 
64.13 
64.15 
64.18 
64.21 
64.24 
64.27 


64.31 
64-35 


64.39] 10 26.98 
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0.801 
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SEPTEMBER, 1897. 


AT GREENWICH MEAN NOON. 
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THE SUN’S 





Bqeesden of 

Apperem | 

a Meus Dechacsen, 

@ e e e 

ooo | N.8 5 560 © 33-45 
9 °$7 7 44 06 © 32.50 
9245 7 31 §7.8 51.83 
094 6 59 48.0 11.43 
Qosg 6 37 31.4 32.28 
9.0Or$ 615 &s! 1.36 
9 06 § §2 39.4! 13.67 
8.999 $3 45 32.16 
6.990 $ 7 24.2 52.83 
8 906 4 44 38.6 53.65 
6.983 4 23 438.2 34-60 
8.977 3 $8 $3.1 $$-66 
Rove 3 35 $3.8 16.79 
S973 3.12 504 37:99 
697% 2 49 43-4! $922 
Bors 2 26 33.1 20.47 
8 yra 2 3 897° 41.71 
B.974 B 40 zo 2.92 
8 o76 : 16 451 .0? 
Bony © $3 324-6 45.80 
8 Ry © 39 2.4 6.36 
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244 
245 
246 


247 
248 


249 
250 


251 
252 


© oo Awe WW 0d | Day of the Moath. 


10 | 253 
Ir | 254 
12 | 255 


13 | 256 
I4 | 357 
15 | 258 


16 | 259 

260 
18 | 261 
19 | 262 


20 | 263 
a1 | 264 


22 | 265 
23 | 266 
24 | 267 


25 | 268 
26 | 269 


27 | 270 
28 | 271 
29 | 272 
39 | 273 


274 





SEPTEMBER, 1897. 


AT GREENWICH MEAN NOON. 


TRUE LONGITUDE. 


a 


159 16 31.4 


160 14 40.4 
161 12 50.8 


162 11% 2.7 
163 9 16.3 


164 7 31.0 


165 5 47.3 
166 4 5-3 
167 2 24.8 


167 60 46.1 
168 59 9.2 
169 57 34-1 


170 56 0.9 
171 54 29.8 
172 53 %7 


173 5% 33-7 
174 50 89 
175 48 46.3 


176 47 25-9 
177 46 7.8 
178 44 51.9 


179 43 38.2 
180 42 26.8 


18x 41 17.4 


182 40 10.2 


183 39. 5.1 
184 38 2.0 


185 37 0.7 
186 36 1.5 


187 35 41 


188 34 8.4 


a’ 


15 42-9 
13 51.8 
12 2.1 


10 13.8 
8 27.1 
6 41.9 


4 58.1 
3 16.0 


I 35-4 


59 56.6 
58 19.6 


56 44-4 


§§ X1.3 


53 39.8 
§2 10.6 


5° 43-5 
49 18.6 


47 55-9 


469 35-4 
45 17.2 
44 1.2 


42 47-4 
4 35-9 
40 26.4 


39 19.1 
38 13-9 
37 10.7 
36 9.3 
35 10.0 
34 12.5 


33 16.7 


THE SUN'S 


Diff. for 
zs Hoar. 


@ 
145-35 
145-42 
145-47 


345-53 
145-59 
145-65 


145-72 
145-78 
145-85 


145-92 
346.00 
146.08 


346.16 
146.24 
346.33 


146.42 
146.52 
146.60 


146.70 
246.79 
346.88 


146.97 
347-06 
347-35 


147-24 
147-33 
147-43 


147-49 
147-57 
147.65 


347-72 


— 0.57 
0.55 
0.49 


— 0.41 
0.30 
0.17 


— 0.04 
+ O11 
0.24 


+ 0.36 
0.46 


0.54 


+ 0.59 
0.63 
0.62 


+ 0.59 
0.52 


0.43 
+ 0.33 
0.20 


+ 0.07 


— 0.06 
0.17 
0.29 

— 0.38 
0.45 
0.48 

— 0.48 
0.46 
0.41 


— 033 





0.0037294 
0.0036209 
0.0035110 


0.0034000 
0.003288r1 


0.0031754 


0.0030619 


0.0029479 
0.0028333 


0.0027185 
0.0026033 
0.0024880 


0.002 3725 
0.0022 568 
0.0021 409 


0.0020247 


0.0019082 


0.0017912 


0.0016737 


0.001 5555 
0.001 4366 


0.001 3169 
0.001 1964 
0.0010749 


0.0009 526 
0.0008292 


0.0007048 
0.0005798 
0.00045 38 
0.0003273 


0.00020023 


Diff, for 
x Hoar. 


44-9 
45-5 
46.0 

—45.4 
47-2 

“47-4 
47-8 

47-9 
48.0 
48.2 

~48.2 
48-4 


45.5 


49-2 
49-7 


—§0.0 
§0.4 
§0.8 


—§1.2 
§x.6 


§2.0 
32-3 
52.6 
§2.8 


~S3-t 





Mora—The sumbers tn column A correspond to the tree equines of the date; is colums A’ to the moan 


equines of January oa. 





Diff. for : Hour, 
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THE MOON’S 





e 
MORIZONTAL PARALLAZ UPPER TRANSIT. AG& 


i tn@ ter pre te | Merwsicn ot | ee tor 
Nee | Midmughe. a Mees. | Geesnetch | 8 Hows Been, 


° h os a é | 
—c.08 3 335 8. 90 44 
o. 8 4 30.5 8-45 5-4 
ag § 30.6 £55 6.4 ° 


$9 26.2 wash §9 268 
$9 257 0 es TSO 2h! 
S9 ty3 oss | 59 139 


-06 | 6 323] es7] 7-4 | 
08: 7 33-8 3.49 84 
O95 8 31.2 2. 94 9-4 


$9 76] -o3$7] 59 0.2 
55 §3.8 ore] $8 425 
55 32.3 oas | $5 22.3 


-§ 80 9 25.3 8.87 10.4 
3.88 10 35.§ 2.01 a3.4 
8 38 33 «2.3 389 | 332.4 


i 
$3 441 -tos | $7 566 
$7 43%, : 36 §7 2"7 
$37 § $0 5% a 


-t.36 | 32 468 62] 13.4 
8.33 i2 j0.0 8.79 54.4 
t.a9 | 23 22.8 79] 154 


ts $5 534 


| 

§6 42.2 | -299 1 $6 35.9 
| 2.39 $$ 224 
| 


$4 4294 093 | $4 32.6 @76 f 14 41.2 too 17.4 
$4 34.8 °° by fF $4 27.5 eg] 8 $ 27.7 sgh f 184 


oo7 | 36 36.2 sop] 194 
o33 | 37 6.2 8.313 | 20.4 
aye] 17 $7-3 B83 | 22.4 


-0 27 $4 810 
aoig ft $4 34.2 
eos | $4 327-7 


7o9n | 54 51-4 | e209 | 18 48.4 s.ta 22.4 


247 8.$7 | 39 38.9 s.o8 | 234 
$5 44-$ 791 §60 O8 8.86 | 20 28.3 8-039 | 24.4 
$6 292] 61.07 7 56 $33 | +204] 38 268 20] 254) 
g7 uss sot T 57 438 2.079 |] 22 38 897 | 264 
53 77 3 02 §5 31.5 3.93 22 §3.4 2.00 27-4 


2 24 $9 3423 
et Sy 47 3 


e 4:60 f 23 400 ac6 | 28.4 


| 
$5 Ho” -sssf $4 $481 -s0gf 83 S65] 283] 164 
8.83 é 24.4 | 


wa 
wm 
Oo 
< 
3 
ta 
we 


ya S03 o 86 jw 8o oa ° 30 8 8.38 ag 
(n> 8332 40 3) (> 34.9 40 08 BS 24.7 8.33 8.9 
(a> 134 -o3g] Go 4.8 -a go 2 22 3 2.47 29 


» O79T SO §$t-4 O93 3 2332 a9 39 


S¥ 395 ~t6] $9 289 -138 4 255 8.63 4-9 
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GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


WEDNESDAY 1. 


bh mm 6 e e ° @ @ 

14 9 13.76 | 2.9637 |[S.18 34 1.0] 12.010 
1q Il 35.74 | 2.9602 | 18 45 §8.3 | 11-899 
14 13 $8.06 | 2.3768 | 18 57 48.9 | 11.787 
14 16 20.71 | 2.383 | 19 9 32.7 | 31.672 
14 18 43.70 | 2.389 |] 19 23 9.5 | 12-556 
7-02 2.39915 IQ 32 39-4 | 2-438 
14 23 30.68 | 2.997: 19 44 2.1 | 22.318 
14 25 54.67 | 24027] 19 §§ 17.6 | 123.198 
14 28 19.00 | 2.4083 | 20 6 25.8 | 13.076 
14 30 43.66 | 2.4338 | 20 17 26.7 | 10.958 





s ;s tt © * 7 Jf @ 


bh wp 

16 8 43.71 | 2595s 'S.2§ 35 39.7 | 5.090 
16 31 19.53 | ©5098 | 25 40 37-§ 4-876 
16 33 55-53 | 260% | 25 45 24-8 | 4708 
16 16 31.70 | s.6093 | 25 50 1.7 | 4908 
16 19 8.03 | 2.08 | 25 54 28.1 6-358 
16 21 44.52 | 2.6093 |] 25 58 43-9 40175 
16 24 21.35 | 26217 | 26 2 49-1 3.998 
16 26 57.92 | 26:9: | 26 6 43.7] 9.828 
16 29 34.82 | 2.6160 | 26 10 27.7 | 35.646 
16 32 11.84 | 2.6180 | 26 14 1.0 8.465 


OW OrN AuNraW Dw GO 
a 
> 

© ON AutwWw Nw 6 


10 | 14 33 8.65 | 2.4193 | 20 28 20.0 | 10.886 | 10 | 16 34 48.98 | 2.6198 | 26 17 23.5 | 5.286 
1zr | 14 35 33-98 | 2-428 | 20 39 §.8 | 20.699 | rr | 16 37 26.22 | 2.6013 | 26 20 35.3 | 5.107 
12 | 14 37 59-63 | 24303 | 20 49 43.9 | 10573 | 12 | 16 40 3.56 | 2.603: | 26 23 36.3 8.997 
13 | 14 40 25.62 | 243599 | 21 © 14.3 | 10046: | 33 | 16 42 40.99 | 2.6096 | 26 26 26.5] 2.746 
14 | 14 42 51.94 | 2.4424 | 22 10 36.8 | 120.908 | 14 | 16 45 18.51 | 2.6099 | 26 29 §.8] 2.565 
15 | 14 45 18.59 | 2.4669 | 21 20 §1.3 | 10.276 § 15 | 16 47 56.10 | 2.6270 | 26 31 $4.3 2. 984 
16 | 14 47 45-57 | 94583 | 22 30 §7-9 | 20.042 | 16 | 16 50 33.75 | 2.6080 | 26 $3 51.9 | 8.203 
17. | 14 §0 12.87 | 24577 | 21 40 §6.3 | 9-905 117 | 16 53 31.46 | 2.6088] 26 35 58.7 | 2.0882 
18 | 14 §2 40.49 | 2.963: | 21 50 46.5 | 9.7671 18 | 16 55 49.21 | 2.6096] 26 37 54.6] 1.80 
19 | 14 85 8.44 | 2.4685] 22 O 28.4 9-608 | 19 | 16 58 27.01 | 2.6903 | 26 39 39.5 1.658 
20 | 14 §7 36.72 | 2.47388 | 22 10 1.9 9-488 | 20 | 17 1: 4.84 | 2.6907 | 26 41 13.5 1.476 
a1 |15 © 5.29 | 24790 | 22 19 27-0] 9.567123 | 17 3 42.69 | 2.6909 | 26 42 36.6 2.996 
22 | 15 2 34-19 | 2¢8a | 22 28 43.5] 9-908 | 22 | 17 6 20.55 ' s.6g1z | 26 43 48.8 2.112 
23115 § 3401 24899 'S.22 37 51.41 g.0—9 | 23) 27 8 58.42 : 2.6521 'S.26 44 50.0 | opus 


THURSDAY 2. SATURDAY 4. 


3 32.62 | a.$392 | 2§ 25 23.0 s993 § 221 28 gQ 10.29 | 25910; 26 18 21.9 | 3-195 
6 8.07 | 2.59% | 25 30 315 g.228 | 23 |] 18 zt 45.05] 25:96! 26135 §.0 9. 908 
8 a.gyt S.20 11 39.7 







o| 15 7 32.92 | 2495 S.22 46 50.6] Sor3 | © | 17 22 36.28 | 2.6909 (S.26 45 40.2] orgs 
1) 3§ 10 2.74] 8.499 | 22 §§5 41.0] 87667 x | 37 14 14.13 | 8.696 | 26 46 39.5 | ask 
2| 15 12 32.87 | a.g0g7 | 23 4 22.5 8.677 | 3] 17 16 51.95 | 2.6908 | 26 46 47.9 | o58e 
3 | 15 15 3-30 | #9096 | 23 12 55.0 | 8467] 3 | 27 19 29.75 | 2.6096 | 26.47 5.4 | oso 
4 | 15 17 34.02 | a.su5 | 23 21 18.5 8.315 | 4/17 22 7.50 | 2.6088 | 26 47 11.9 | — 0.098 
§ | 1§ 20 §.04]| 8.5193 | 23 29 32.8 8.163 | § | 37 24 4§.20 | 2.679 | 26 47 7.5 | + 0.364 
6 | 1§ 22 36.34 | asegz | 23 37 38.0 8.09 | 6 | 17 27 22.85 | 2.6069 | 26 46 §2.2 0.396 
7| 15 2§ 7.93 | 23988 | 23 45 33-9| 7-856] 7 | 17 30 0.43 | 26057] 26 46 26.0] ass7 
8 | 1§ 27 39.80 | ssaxe | 23 §3 20.5 7.697 | 8 | 17 32 37-94 | 2-60 | 26 45 48.9 | 0708 
9} t§ 30 11.94 | 2.53380] 24 O §7.6 7-59 1 9 | 37 35 15-36 | 2-6e ] 2645 1.0] 0.888 
10 | 35 32 44.36 | 2.5423 | 24 8 25.2 7.38 | 10 | 17 37 §2.69 | 2.6223 | 26 44 2.3 2.069 
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26 20 21.5 


§. 660 
3-399 
3.438 


3-174 
§-053 
2.906 
2.803 
2.680 
2.556 
8. 4$2 
8. 907 
#, 182 
2.056 
3.990 
1.804 
2.676 
3-§$2 
364% 
1.997 
2. 169 
1.092 
0.983 
0. 785 


0.657 
0.928 
oO 399 
OQ, 270 
O. 142 
+ 0.082 
~ 0118 
O. 247 
O. 377 
©. 06 
©. 636 
0. 766 
0. 896 
3.087 
3.3$7 
8.287 
8.437 
3.347 
3.677 
1.808 
1.999 
9.069 
#199 
2. $31 
a. 461 
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SUNDAY 19. 
hm. °: 8 ofr ¢ 
6 4 20.79 | 2.0052 IN.26 37 57.97 
6 6 34.30] s.as90 | 26 15 26.2 
6 8 47.79 | 2.27 | 26 12 46.9 
6 rr 1.26] s.sg3 | 26 9g §9.8 
6 13 14.71 | s.2y0} 26 7 4.9 
6 15 28.14 | 2.2236 | 26 4 2.2 
6 17 41.54 | s.es391 | 26 O §1.7 
6 19 5491 | 20283 | 25 57 33-4 
6 22 8.24] seep | 25 54 7-4 
6 24 21.54 |] s.e813 | 25 §0 33.6 
6 26 34.80 | 2.2006] 25 46 52.12 
6 28 48.01 | 2.2198 | 25 43 2.8 
6 31 1.37 | 2.090 | 25 39 57 
6 33 14.29 | s.s188 | 25 3§ 1.0 
6 35 27.35 | *2173 | 25 30 48.5 
6 37 40.36 | «srt | 25 26 28.3 
6 39 53-32 | ears | 25 22 0.5 
6 42 6.23 | s.au3 | 25 17 25.0 
6 44 19.04 | s.arx3 | 25 12 41.8 
6 46 31.81 | s.ar3 | 25 7 51.0 
6 48 44.51 | a.arz | 25 2 §2.5 
6 50 57.14 | s.s098 | 24 57 46.4 
6 53 9.69 | 200s | 24 §2 32.7 
6 55 22.17 | s.ao7e IN.24 47 11.5 

MONDAY 20. 
6 57 34.58 | s.s06e |N.24 41 42.6 
6 59 46.91 | s.am8 | 24 36 6.2 
7 %T S$QI5 | 22033 | 24 30 22.3 
7 4 11.31 2.2089 24 24 30.9 
7 6 23.38 | a.x25 | 24 38 32.0 
7 8 35-37] 2.199: | 24 12 25.7 
7 10 47.27 | 2.197% | 24 6 11.9 
7 12 59.08 | 8.3960 | 23 §9 $0.7 
7 15 10.79 | s-196¢ | 23 53 22.1 
7 17 22.41 | 2.198 | 23 46 46.1 
7 19 33-93 | 2.192 | 23 40 2.8 
7 2t 45-35 | 2.186 | 23 33 12.2 
7 23 §6.68 | 2.1879 | 23 26 14.3 
7 26 7.90 | 2.:8%8 | 23 19 9g.12 
7 28 19.02 | 2.1%5 | 23 11 56.6 
7 30 30.04 | 2.2508 | 23 4 36.9 
7 32 40.95 | 2.1810 | 22 §7 10.0 
7 34 51.76 | 2.1792 | 22 49 36.0 
7 37 «2.46 | 2.277% 22 41 54.8 
7 39 13.05 | 2.179 | 22 34 6.5 
7 43 23.53 | o:738 | 22 26 11.1 
7 43 33-90 | arp | 22:18 8.7 
7 45 44.16 | are | 22 9 59.3 
7 47 54.30 2. 1681 22 «I 42.9 
7 $0 4.33 | 2.1663 N.at 
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8.720 
2.690 
2.980 
§-330 


$. 969 
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3.608 
3.737 
9.887 
4-025 
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4.900 
4-598 
4-656 
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4-9t3 
5.038 


$098 
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531 57-66 | net Nig 6 46.8 ap. ond 
Y 34 3.79 , sedi 33 $3 32.8 | pets 
g 36 7.86 | seten | 28 40 33.6 | sp. st 
g 39 38.87 | eater | 223 26 68.5 | tnc69 
9 40 37.83 | actes | £3 233 39.7] ep-g:8 
Y 42 22.73 | sedan | 23 $9 96.4 | too 
gia] | 23 46 8.6] spony 
9 46 33.39 | we] 383 98 26.4 | t3.700 
9 48 37.36 | comps | 82 38 996.8 | sp. 800 
9 50 41.89 | sory | Bt 4 48g | sem 
9 $3 46.58 | sort 80 90 53.7 | eaene 
9 $4 $8.88 | ee-y | 380 * $4-4 | toon 
9 $6 95-55 | cept | 20 82 $3.0 | toage 
959 O44 | 20%) 10 , 43-5 | tosgt 
10) 68 O§..08 aes 9 $4 320 | teens 
10) -§ (9-96 | cory 9 40 16.6! s.m% 
80 § 84.04 | sons 9 23 $7-3 | 08 
10 7 18.60 | serge Q 33 §4.3 tg. q06 
80 Q 23.83 | cer | 8 57 7.4] 100 
10 38 87.60 | sere oa 36.9 | se-998 
10 83 32.09 eee 38 32.8) sow 
10 34 3% $71 Bore GS ty 34.8 | s9.098 
30 17 41.0$ | a od 7 3" 44-8 | ter0g 
so 19 45-54 | aap N. 7 43 59-6! to.20 
FRIDAY 2% 

20 BE §0.04 | cpus N 9 29 33.8 1 os.Ong 
to 23 $4-$$ } @om, 7 84 30.7 | 06.877 
to 35 99.07 | aoe , 6 §9 36.91 teem 
to 25 3 Ot] carp, 6 44 29.2 | septs 
so go 8.88 oat; 6 89 25.8 89-492 
10 92 03.57 « ~~ 6 14 2445] s6 
to 94 27.39 | wer $ $9 19-3 | ance 
to 9% 83.04 e o-78 | § 44 802 £3. "76 
Br 3% 86.53 , #e% § 2% §%.g | ty. 009 
B> gar 98.46 6. oN § 13 $1.9 ts. se 
des 3 96.84 worm 4 $° 269 | 0m 
8 44 41.07 | ome | 443 7-4] 03508 
8 4% 63-94 BE 437 484) te 
ger g® yY ADP Ger | 692 81.0 = Bees 
10% 69.87 leew, 3S 84-4 tote 
19 9, 6.95 6 Bee § at 3h.6! segs 
8: 6s Gub uw. | 3 24 54-7 , %9-389 
8 §° 82.36 aos § 10 38.7) ase 
10 6, 1% $6) com | 8 64 4671 ts 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Ascensica. 


Diff for 
z Min 


Declination, | Diff. for I 


SATURDAY 35. 


bm =°s 8 of ¢ 
II 21 50.06 | s.cgf0 (IN. 1 20 40.4 
II 13 55-99 | 2.0998 I 4 54-0 
Ir 16 2.03 | 2.1076 049 6.4 
zx 18 8.18 | s.2035 © 33 17.6 
IX 20 14.45 | 8.1055 O17 27.7 
II 22 20.84 | 2.1076 IN. 0 1 36.7 
II 24 27.36 | 2.1098 |S. oO 14 15.2 
Ir 26 34.01% | 2.2220 0 30 8.0 
rz 28 40.80 | a.x249 0 46 1.5 
II 30 47.72 | 2.3366 I  §5-7 
II 32 54.79 | 2.1190 I 317 50.9 
Ir 35 2.00] s.r83§ I 33 45-7 
II 37 9-37 | 2-236: I 49 41-3 
Ir 39 16.89 | 2.1267 2 § 37-2 
II 41% 24.57 | 23294 2 21 33-3 
IX 43 32.42 | a.x32 2 37 29.5 
II 45 40-43 | %-1350 2 33 25-7 
Ir 47 48.62 | s.1380 8 9 21.9 
Ir 49 56.99 | 2.2410 3 25 17-9 
II §2 5.54] 92440 3 4% 13.6 
Il §4 14.27 | 2.3472 3 57 8.9 
Iz 56 23.19 | s.x903 413 3.8 
Ir 58 $2.32 | enzs96 4 28 58.1 
Ia © 41.62 | arf [S. 4 44 §1-7 
SUNDAY 36. 

IB 3 $1.14 | 2.1603 [S. § 0 44.5 
12 § 0.86 | 2.2698 § 16 36.5 
12 7 10.80 | 8.1674 § 32 27.5 
IZ Q 20.95 | a.r70p § 48 17.4 
IZ IL 32.32 | 0.2746 6 4 6.1 
IZ 13 41.90 | s.278 6 19 $3.6 
32 15 §2.72 | 0.2823 6 35 39.6 
12 18 3.977 | 9.1860 6 51 24.1 
I2 20 15.06 | 2.1902 7 7° 7-3 
12 22 26.58 | 2.204 7 22 48.4 
12 24 38.35 | 0.1982 7 38 27.8 
12 26 §0.36 | 2.2003 754 5.3 
12 29 2.62 | 2.2065 8 9g 40.8 
12 32 15.14 | 2.2108 8 25 14.2 
IZ 33 27.9% | 2.0292 8 40 45.3 
IZ 35 40.95 | 2.2195 8 56 14.1 
12 37 $4.25 | 2.2299 Q It 40.4 
12 40 (7.82 | 2.2285 9 27 4.1 
12 42 21.67 | 2.233: 9 42 25.3 
12 44 35-79 | %2377 9 57 43-5 
12 46 §0.19 |] 2.29% | 10 12 §8.9 
12 49 44.88 | a.2472 | 10 28 11.3 
12 53 19.85 | 2.05199 | 10 43 20.6 
12 $3 35-13 | as | 310 58 26.7 
12 §§ 50.67 | «26:8 |S.t1 13 


24 I 


15.768 
15-763 
15-803 
35.688 
35.842 
xg. 858 
15-873 
15.886 
1.898 
3§.908 
15-937 
35.9238 
15.939 
33-988 
1§-936 
13-937 
3$-937 
25-935 
25-932 
15-985 
35.918 
25.910 
1.899 
15.887 


35.873 
35-858 
25. Sgt 
15.822 
25.802 
13-779 
13-734 
23-729 
35.702 
19.673 
15.64% 
15.608 
13-574 
35-538 
13.499 
15-459 
33.437 
83.373 
&§- 928 
35.28% 
25-832 
2g. 382 
35.828 
35.073 
14-016 





MONDAY 27. 
sms 6 >. 7 8 
©] 22 55 50.67 | 2.968 |S.rx 23 29.4 
x] 12 58 6.53 | 2.2668 | xx 28 28.6 
2| 13 © 22.68 | s.a7x8 | Xr 43 24.3 
3113 2 39.14] 2.2768 | 11 §8 16.3 
41%3 4 55-90 | 2.9899 | 1213 4.6 
§ | 13 7 12.97 | 2872 | 12 27 48.9 
6/13 9 30.35 | sagas | 12 42 29.2 
7 | 13 12 48.05 | 2.0977] 12 57 $3 
8 | 13 14 6.07 | 2.9090] 13 2% 37.2 
Q | 33 16 24.4% | 2.9083 | ¥3 26 4.8 
10 | 13 38 43.07 | a.s137 | 13 40 27.9 
Ir | 13 23 2.05 | sso: | 33 54 46.4 
12 | 33 23 23.36 | 2.306] 14 9 O2 
13 | 33 2§ 41.00 | s.g901 14 23 Qe2 
14 | 13 28 0.97 | 2.9336 | 14 37 13.3 
15 | 13 30 21.27 | 2.3418 | 14 §1 22.3 
16 | 33 32 41-91 | 2.968] 35 5 6.1 
17 | 13 35 2.89 | 2.350 | 15 38 54.7 
18 | 13 37 24.20 | 2.958 | 1§ 32 37-9 
19 | 13 39 45.86 | 2.3638 | 315 46 15.6 
20 | 13 42 7.86] 2965 1 15 59 47.6 
2r | 13 44 30.20 | 2.9753 | 326 13 14.0 
22 | 13 46 52.89 | 2.9810 | 16 26 34.5 
23 | 13 49 15.92 | 2.3867 [S.16 39 49.0 
TUESDAY 28. 
o |] 13 $I 39.29 | 2.3924 [S.16 52 57.4 
E| 13 54 3-O1 | a.9988 | 17 § 59-7 
2 | 13 §6 27.08 | 2.q04: 17 18 55.6 
3 | 13 §8 $1.50 | sgn | 17 $1 45.2 
4|%4 1 16.27] warsz7 |] 17 44 28.2 
5/14 3 41.39] s4213 |] 17 57 4-6 
6| 14 6 6.85 | aser3 | 18 Q 34.2 
7 | 14 8 32.67 | aas32 | 18 21 $7.0 
8 | 14 10 58.83 | s.as89 | 38 34 12.8 
g | 14 13 25-34 | 2-407 | 38 46 21.5 
10 | 14 I§ 52-20 | 2.4906 | 318 58 23.1 
rr} 14 18 Xy.41 | 0.4553 IQ 10 17.4 
12 ] 14 20 46.96 | 2.4623 19 22 4.2 
13 | 14 23 34.86 | 24678] 19 33 43.6 
14 | 14 25 43-10 | 28-4733 | 19 45 15-3 
15 | 14 28 13.68 | e@sr2 | 19 56 39.3 
16 | 14 30 40.61 | se%9 | 20 7 55.5 
17 | 14 33 9-57 | 84905 | 20 19 3.7 
IS | 14 35 39-47 | 84963 | 20 30 3.9 
19 | 14 38 9.42 | &.g0:8 | 20 40 56.0 
20 | 14 40 39.68 | 2.973 | 20 §: 39.8 
ar ' 4 43 10.29 | asi] 22 2 15.3 
22, 14 45 41.22 | a.gr63 | 2 22 42.4 
23 «14:45 «12.48 | 2.5237 | 21 83 0.9 
24 1 14 §0 44.06 | age IS.23 33 10.8 
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14.958 
54.896 
14.896 


34-703 
24.687 


14.496 
340428 
34-347 
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24.006 
13-940 
23-855 
29.765 
23.674 
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33.487 
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t3.089 
12.985 
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22.778 
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32.843 
22.738 
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33.466 
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80. 66g 
50. $22 
30. se 
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Apparent Diff. for 
Right Ascension. 


Apparent Diff, for 
Declination. : Hour. 


Day of the Week, 
Day of the Month. 





hm 8 
Frid. 12 31 26.03 
Sat 12 35 3-72 


12 38 41.70 


I 
2 
3 

Mon. | 4] 12 42 20.02 
5112 45 58.68 
6 


12 49 37-70 


Frid. | 8] 12 56 56.92 
Sat. 9113 0 37.16 


Thur. | 7[ 12 §3 17.10 
57-171 16 3.53] 64.77] 12 31.62] 0.686 
56.961 16 3.81] 64.84] 12 47.89] 0.668 

+ SUN. |10] 13 4 17.86 

Mon. |1r] 13° 7 59.03 

Tues. | 12] 13 11 40.70 


Wed. | 13] 13 135 22.89 
Thur. | 14] 13 19 65.62 
Frid. [15] 13 22 48.92 


-56.74] 16 4.09] 64.91] 13 3-70] 0.649 
56.511 16 4.37] 64.98] 13 19.04] 0.629 
56.26] 16 4.64] 65.05] 13 33.88| 0.608 


—55-99] 16 4.91] 65.13] 23 48.21] 0.586 
55-711 16 5.18] 65.211 r4 1.99] 0.563 
55-431 16 5.45] 65.29] 14 15.22] 0.539 


Sat. [16] 13 26 32.80 
SON. |17] 13 30 17.28 
Mon. |181 13 34 = 2.38 


-§5.09 | 16 5.72] 65.37] 14 27.86] 0.524 
54-77] 16 5.99] 65.46] 14 39.90] 0.489 
54-431 16 6.25] 65.55] 14 51.32] 0.462 

| 





10 10 49.7 | —54.07} 16 6.52] 65.64] 15 2.09| 0.435 
10 32 22.8] 53.69] 16 6.78] 65.73] 15 12.22] 0.408 
10 53 46.6] 53.29] 16 7.04] 65.83] 15 21.67] 0.380 


Tues. | 19] 13 37 48.13] 9.420 
Wed. | 20] 13 41 34-53] 9-448 
Thur. |ar] 13 45 21.61| 9.476 


Ir1s 0.8 | —-52.88] 16 7.30] 65.93] 15 30.44] 0.351 
12 36 4.8] 52.45] 16 7.56] 66.03] 15 38.52] 0.322 
Ir 56 58.3] 52.00] 16 7.82] 66.13] 15 45.88| 0.292 


Frid. | 221133 49 9.37] 9.505 
Sat. [23] 33 52 57-83] 9.534 
SUN. | 24] 33 56 47.00] 9.564 


12 17 40.8 | -51.54] 16 8.09] 66.24] 15 52.52] 0.262 
12 38 12.0] 51.06] 16 8.35] 66.34] 15 58.44| 0.23: 
12 58 31.3 | 50.55] 16 8.61] 66.45] 16 3.62] 0.200 


| Mon. |251 14 © 36.89] 9.504 
. Tues. |26]) 314 4 27.51| 9.625 
Wed. {27114 8 18.87] 9.656 


‘ Thur. | 28] 14 12 10.98] 9.687 

Frid. (291 14 16 3.84] 9.719 
. Sat. 30] 14 19 57-47] 9-751 
| SON. | 32 14 23 51.87] 9.783 


13 18 38.5 | -50.031 16 8.87] 66.56] 16 8.06] 0.169 | 
13 38 33.0| 49.50] 16 9.12] 66.67] 16 21.74] 0.138 
13 §8 14.4| 48.95] 16 9.38] 66.78] 16 14.66| 0.106 | 
1417 42.4] 48.38] 16 9.64] 66.89] 16 16.81] 0.073 


_Mon. | 32 14 27 47.05| 9.815}S. 14 36 56.6 | -47.791 16 9.89 


Nora—The mean time of semidiameter passing may be found by subtracting o.:6 from the sidereal time, 
The eign — prefized to the hourty change of declination indicates that south declinations are increasing. 


67.00 | 16 18.18] c.g 














Il. OCTOBER, 1897. 


AT GREENWICH MEAN NOON. 


THE SUN'S 




















aE r” — 

| 2 so be 

~ - Ar, sromt On@ tos Appareat De® for Addoitwe | De tr 

o om § Right Ac cos.m | 2 dlras. De linsvem 8 Hoes Mean Tima | ¢ Meer. 

d |4 ) 

. a w@ ® > e ° a ® r 
Frid. | rfisa 3: 27.61] oom dS. 3 23 $1.5 -§f.29 | 10 27.12] ayoo 
Sat 2] 12 35 $34] gor 347 (4.31 98-139 7 10 45-94, onze 
SUN. | 3] 22 39 4359] gop 4 10 22.0, sSos] tl 445| orbs 
Mon. | 4] 82 42 2875] o106 4 33 32.6. =—$7.87 | 83 22.64] aysgs 
Tues, | 5] 12 46 045 = 9120 450 328 5§772 9 83 4049) ays 
Wed | 6f 12 49 39 $3 o1y6 $ 9 43:2] 57-53] 83 §7:97| a7s0 
Thur. | 7] 22 53 1807! oss § $2 42.4! -57.397 | 12 1507] apa, 
Find. | S712 56 5854. yim 6 5 37.2! 57.18 | 22 31.76] o6ny 
Sat. yg] 13 0 391831 gras 6 324 7 9.97 | t2 48.03) abs 
SUN. solry gg tg St gant 6 51 13.8) -s6.75 1 33 3-84) ates 
Mon. arity 8 1.0% gaa 713 §t.t] gh5: § 83 19.38] abag 
Tues, . 32) 33 88 42.™> «oz 7 30 24-4) gre] 23 34¢02| o6e8 

| 
Wed ley 13.86 2503] oars 7 $8 $16! -cgon J 13 4834] ats 
Ther 'sg] ry sy 7% gay 8 28322) sacrftg 2.22] aga 
F rod. | 13 22 $1.13) o 38 8 43 aan $348 1 4 25-35] o399 
Sat. (16 83 26 35-05) > 43 9 § 32.1 -$318 | 34 27.95) agers 
SOM. lied ry yo 19.67) 9 ys 9 27 3°77: $477 9 36 4002] agents 
Mon. [15033 34 47:1 oe] 9 49 2! 2| 34-43] 24 5$1-43| ages 
I l 
Tuee. jt) 83 37 5949: o4ae 10 32) 33. -seo7 F 8g 2.20] agys 
Wed 2h 13 gt JOut. veea 30 32 3%q gp’ FBS 32.33) ago7 
Thug. , 21033 4 24°31) Bar? 20 $4 O%3 ssa 9 85 28.76] agro 
! | 

Fro. ; 24 93 49 98 55 ore TB 26 gg! -92089 FT 8g 90.53 | @. 340 
Sat 238 13 $3 Bt aes ww IN at ag | tg 38 b0| ©9321 
SON Lag} ty $0 405t ons a2 57 rey g200 f 55 45-95 295 
Moa “36 14 9 354 > 4 32a 37 $4 7 $¢93 § 8§ $2 sy! o. 361 
Tues sebtg 64 oo wes 12 1% 260 — gs.og tg 6% 5 >, asys 
Wed ar eee er S) o' 2 $6" 444% #995 7 16 3.65 © aw 
Thur, :SPrg 82 8358 gees TZUN Sry -qroy | 36 Bro. arta 
Fru Saf te 86) GE eos 0 33 3" Qh4 4399 } 16 83.7% O37 
Sat. \ $4 2) OF pres 33 465 27% o*-29 J 86 1496s oO: § 
SON. ytdirg 25 64-52 ose 1417 S$$-6 at y7 P10 16%3 ory 
Mon wide 327 att ots S 16 37 95) gt u*# 936 1B sy Ore 
fiewe Two oma * 2 meter ‘ed opsas e@ ae = eo8-e m8 16 of ne o0t 0 Pee nese oem 


Thee wga = pretseit*. tiem +s wsige ff be 2 @ ? etree Cute 


'S te aaceens afe 








166 





Day of the Month. 
Day of the Year. 


OCTOBER, 1897. 


AT GREENWICH MEAN NOON. 


188 34 8.4 


I 
2| 275] 189 33 14.6 
3] 2761 190 32 22.5 
4 | 277] 1I91 31 32.2 
5 | 278 | 192 30 43.6 
| 6 | 279 | 193 29 56.8 
| 7 | 280 | 194 29 11.8 
8 | 28: | 195 28 28.7 
g | 282 | 196 27 47.4 
10 | 283 | 197 27 8.2 
Ir | 284 | 198 26 30.8 
12 | 285 | 199 25 55-5 
13 | 286 [| 200 25 22.4 
14 | 287 | 20% 24 51.4 
15 | 288 | 202 24 22.6 
16 | 289 | 203 23 56.1 
17 | 290 |] 204 23 31.9 
18 | 291 | 205 23 10.0 
| 1g | 292 | 206 22 50.4 
20 | 293 | 207 22 33.0 
, 21 | 294 | 208 22 17.9 
a2 | 295 | 209 22 5.0 
23: | 296 | aro 21 §4.3 
24 | 297 | 2Ir 22 45.7 
25 | 298 | 212 23 39.2 
26 | 299 | 213 21 34.5 
| 27 | 300 | 214 22 31.8 
28 | 301 | 215 21 31.0 
2g | 302 | 216 21 31.8 
, 30 | 303 | 217 21 34.3 
31 | 304 |] 218 21 38.5 
32 | 305 | 219 2I 44-4 


TRUE LONGITUDS. 


33 16.7 
32 22.8 


31 30-5 


30 40.1 
29 51-4 
29 45 


28 19.4 
27 36.2 
26 54.8 


26 15.4 
25 38.0 
25 2.6 


24 29.4 
23 58.2 


23 29-3 


23 2.7 
az 38.4 
22 16. 


21 56.6 
2% 39.1 
21 23.9 


aI 10.9 
2z 00 
20 51.3 


20 44.6 


20 39-9 
20 37.1 


20 36.1 
20 36.8 
20 39.2 
20 43.2 


20 49.0 


THE SUN'S 


Diff. for 
zs Hoar. 


147-72 
147-79 
247-86 


147-93 
148.0% 
148.08 


148.16 
148.24 
148.32 


148.40 
143.49 
148.57 


148.66 
148.75 
148.85 


148.94 
149-04 
149-13 


149-23 
149-32 
149-42 


249-51 
149-60 
149.69 


149-77 
149-85 
349-93 


150.00 
1$0.07 
150.14 
150.21 


10.27 


— 0.33 
0.22 
— O.I! 


-+ 0.02 
0.16 
0.29 


+ 0.41 
0.51 
0.60 


+ 0.66 
0.69 
0.69 


+- 0.67 
0.61 
0.52 


+ 0.41 
0.29 
0.16 


+ 0.04 
— 0.09 
0.21 


— 0.30 
0.38 
0.42 


— 0.44 
0.42 


0.37 


— 0.30 

0.21 
— a0 
+ 0.03 


+ 0.16 


9-9994345 
9-9993°79 
9-9991820 


9.9990568 
9-9989324 


9.998808 


9 


9.9986862 
9-998 5645 
9-9984435 


9.998323: 
9.9982036 


9-99808 46 


9-9979661 
9.9978482 
9-9977303 


9.9976128 


9-9974955 


9.9973784 
9-9972614 


9-9975445 


9-9979279 


9.996915 
9.9967956 
9966801 


9. 


9.996565: 


9.9964509 


Dif. for 
z Hour. 


—53-3 
53-2 
53-3 


353-3 
53-2 


52-9 
52.6 
52-3 


—§2.0 
§x.6 
51.2 


—5e-9 
50.6 
5*3 


—50.0 
49-7 
49-4 


“49-2 
49-2 
49.0 


—48.9 
48.8 
48-7 


48.6 
48-5 
48.4 


48.3 
48.2 
48.0 
47-7 


47-4 


Noraz.-The numbers in columa A correspond to the true equincs of the date: in colemna A’ to the meas 


equinoz of Janvary oa 


— 





Mean Time 
Sidereal Neca. 


h m 8 

rr 16 14.18 
Ir 12 18.28 
11 8 22.37 


1x 4 26.46 
Ir © 30.56 
10 56 34.65 


10 §2 38.74 
10 48 42.83 
10 44 46.92 


IO 40 51.02 
10 36 55.11 
10 32 59.20. 


10 29 3.29 
10 25 7.38 
IO 21 11.48 


10 17 15.57 
10 13 19.66 


10 9 23-75 
10 § 27.84 


10 «I 31.94 
9 57 36.03 


5 48.30 


I 52.39 
7 56.48 
34 0.57 


94 
9 4 
93 
9 
9 
9 


30 4.67 
26 8.76 
9 22 12.85 


9 18 16.94 


9 14 21.03 
Diff. for : Hoer, 


— 9° 8296. 
(Table I1.) 





SEMIDIAMRTER 
Neen. MW ideight, 
re 87.8 e 33.4 
16 g4] 16 418 
16 a6] 3§ 56.0 
$5 §t.4 | 3§ 468 
1$ 42.3 | 15 37.8 
t$ 33-4 t$ ago 
t§ 249 | 1§ 20.8 
3§ 36.5 t§ 830 
t$ 93 | '§ $7 
1§ 24 | 14 $2 
t4 S63 | 14 536 
34 $8-3 - 34 493 
16477 ' 36 4-5 
t4 45 14 45 

14459, 14 469 
14455 ) 84 $9.7 
t4 $36 14 572 
1$ 3S | t$ O4 
8 rau! 8g 383 
36 248 8§ 33.4 
§ 343. 35 479 

! 
3535! 6 10s 
16 230 : 36 28s 
I 

16 33: 216 165 
1 387 86 397 
316 3 § 16 380 
16 343 16 33.7 
t6 37.3 16 320 
16 16-93 16 30.3 
106 37 &$ §73 
1$ §O? 15 444 


OCTOBER, 1897. 


GREENWICH MEAN TIME. 
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a) 
9 85 
8.77 
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Gv 33.3 —%.8§ 2.§ 
$3 $74 5.66 35 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 


OCTOBER, 1897. 


GREENWICH MEAN TIME. 


Right 1 Dif% for 
Asccusua 3 Minate. Declination. 
FRIDAY 1. 
hm es se ' * # 8 
16 56 36.61 | 2.6695 S.26 26 32.7 
10 §9 16.77 | 2.6690 ; 26 28 14.5 
17 1 §6.90 | 2.668 | 26 29 45.1 
17. 4 36.98 | 2.6677 | 26 31 4.4 
17 9 17.0% | 2.6667 | 26 32 12.5 
17, 9 §6.98 | 2.6657 | 26 33 9.5 
17 12 36.89 | 2.6645 | 26 33 55.2 
17 1§ 16.72 | 2.6632 | 26 34 29.7 
17 37 56.47 | 2.6617 | 26 34 53.1 
17 20 36.12 | 2.6599 | 26 35 5§.3 
17 23 15.66 | 2.650: | 26 35 6.3 
17 25 55-09 | 2.6562 | 26 34 56.3 
17 28 34.40 | 2.659 | 26 34 35.2 
17 31 13-57 | 2.65:7 | 26 34 3.0 
17 33 52.60 | 2.6493 | 26 33 19.8 
17 36 31.48 | 2.6466 | 26 32 25.6 
17 39 10.19 | 2.6438 | 26 31 20.4 
17 41 48.74 | 2.6410 | 26 30 4.3 
17 44 27.1% | 2.638 | 26 28 37.3 
17 47 5-30 | 2.63498 | 26 26 59.5 
17 49 43-29 | 2.6515 26 25 10.9 
17 §2 21.08 | «.680 | 26 23 11.5 
17 §4 58.65 | 2.604 | 26 21 1.4 
17 57 36.01 | 2.6007 S.26 18 40.7 
SATURDAY 2. 

18 o 13.14 | 2.608 S.26 16 9.3 
18 2 §0.03 | 2.613 | 26 13 27.4 
18 § 26.68 | 2.6087 | 26 10 35.0 
18 8 3.08 | 2.605 | 26 7 32.1 
18 10 39.22 | 2.6002 | 26 4 18.8 
18 13.15.10 | 2.9957, 26 O §§.2 
18 1§ 50.71 | s.s912 25 §7 21.4 
18 18 26.04 | 2.58 25 $3 37-3 
18 ar 1.08 | 2.586 | 25 49 43.1 
18 23 35.83 | 2.5767 25 4§ 38.8 
18 26 10.28 | 2.5717 25 41 24.5 
18 28 44.43 | 2.367 25 37 0.2 
18 31 18.28 | 2.56% 25 32 26.0 
18 33 §1.80 | 2.5399 25 27 42.0 
18 36 24.99 | ©5905 , 25 22 48.3 
18 38 57.86 | 2.505: | 25 17 44.9 
18 41 30.40 | 2.539 25 12 32.0 
18 44 2.59 | 2.5337 | 25 7 9.5 
18 46 34.44 | 2.5380 ' 25 1 37.6 
18 49 5.95 | ss 24 §5 56.3 
18 $1 37.10 | @st6e 24 §0 5.8 
18 54 7.89 | aster 24 44 6.2 
18 56 38.32 | 2.504: 24 37 §7-2 
18 $9 2.49 24 31 


2.4918 


Diff. for 
t Minute. prour. 
3.792 oO 
1.603 I 
3.416 2 
1.238 3 
3.042 4 
0.856 | 5 
068 | 6 
0. 483 7 
0397 | 8 
— O. 110 9 
+ 0.07 | 10 
0.299 II 
0.444 12 
0.608 § 13 
o.8:2 § I4 
0.995 | 15 
1.176 | 16 
1.3599 | 17 
1.540 | 18 
1.720 | 19 
3.900 | 20 
2.079 § 21 
2.937 | 22 
2.4% | 23 
2.62 °o 
2. 766 I 
2.963 2 
3-135 3 
3-907 | 4 
3.478 5 
$-649 6 
3.819 | 7 
3.98 | 8& 
4-155 | 9 
4-322 | 10 
4-48 § IY 
4-652 | 12 
4-814 7 13 
4-976 | 14 
g-136 7 1§ 
5.295 | 16 
$4683 J 17 
5-620 | 18 
$-765 | 19 
$-918 | 20 
G.o72 I 2! 
6.223 | 22 
6.373 J 23 
24 





Right Diff. for 
Ascension. s Minute. 
SUNDAY 3. 
hm «6 8 ° 
19 1 38.08 | 2.4918 |S.24° 
19 4 7-40] 2.4858 | 24 
19 6 36.34 | sarge] 24 
19 9 4-90 | 2.47388 | 24 
19 11 33.08 | 2.4664 | 23 
19 14 0.87 | 2.4599 | 23 
19 16 28.27 | 2.4533 | 23 
19 18 55.27 | 2.4468 | 23 
19 21 21.88 | 2.4903 | 23 
19 23 48.10 | 2.4338 | 23 
19 26 13.92 | 2.4968 | 23 
19 28 39.32 | s.408 | 23 
19 3% 4.33 | 2.41% | 22 
19 33 28.93 | 2.4067 | 22 
19 35 53-13 | 23999 | 22 
19 38 16.92 | 2.9932 | 22 
19 40 40.31 | 2.3983 | 22 
19 43 3-28 | 2.370 | 22 
19 45 25.84 | 2.3727 | 22 
19 47 48.00 | 2.9658 21 
19 50 9-74 | #3589) 21 
1Q 52 31.07 | 2.3922 | 21 
19 54 51.99 | eses2 | 22 
19 §7 12.49 | 2.39% /S.21 
MONDAY 4 
IQ §9 32.58 | 2.33t4 jS.21 
20 1 §2.26 | 2.3247 20 
20 4 11.54 | 8.3178 | 20 
20 6 30.40 | 2.3109 | 20 
20 8 48.85 | 2.304: | 20 
20 11 6.89] 2.2973 | 20 
20 13 24.53 | 2.29906 | 20 
20 15 41.76 | 2.2838 | 19 
20 17 §8.58 | 2.277 | 19 
20 20 15.00 | 2.2703 | 19 
20 22 31.02 | 2.2636 | 19 
20 24 46.63 | 2.2569 19 
20 27 «1.85 | 8.29903 19 
20 29 16.67 | @.3437 18 
20 31 313.09] 8.2371 18 
20 33 45.12 | 8.2906 18 
20 35 $8.76 | s.22g: 18 
20 38 12.01 2.2176 18 
20 40 24.87 | s.ass2 17 
20 42 37-35 | 8-908 | 17 
20 44 49-44 | & 195 17 
20 47 «1.16 | 2.1922 17 
20 49 12.50 | 2.1558 17 
20 §1 23.46 | @.:706 °° 17 
20 §3 34.05 | s.1736 S216 


25 
18 
11 


4 
57 
50 
43 
36 
28 


12.4 
36.7 
§2. 2 
58.9 
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Dif, for 
z Minute. 


9- Geog 


9-870 
9-976 
80. 085 
10. 3190 
30. 34 


30.397 


to. 498 
30. $97 
39. 695 
30. 798 
80, 887 
20.980 
12.072 
a3. 16a 
32.262 
82.338 
23.42% 
13.908 
33.998 
33.074 
32.78% 
23.835 
22.910 


VI. 
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GREENWICH MEAN TIME 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


a Mis ate 


TUESDAY 5. 
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$$ 44-27 Gites tt 37 
$7 $4-03 | weeey 8h ag 
@ 4.63 | asye 16 42 
213.74 , atepe 16 © 
@ 81.$3 @. bass t§ 4h 
6 39 4§ Bete 84 36 
B 38.02 , Oen07 t$ 33 
80 94-975 0. coup 84 88 
82 $§-23 © stom 44 $5 
94 «Wt? a 80a 84 of 
17 O87 slp 84 33 
$9 83.34 c.rom t4 aD 
at ly go 6.cgfmm 84 «68 
Sy s40t com ty $5 
34% go.gt 8. , 83 46 
a7 34-49 9 «ha. By fy 
By gu. 34 . @ gg at 
$$ 447" 8: 3» 1g 4 
$3 a5 55 toes bs y& 
34 $2.!) = a ae 82 43 
$7 9% 24 6. « t3 34 
30 SO Sinise 82 80 
42 246 em NEE §° 
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THURSDAY 37. 


e e > * 
$3-77 se008 S. 6 85 
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43-77 8-0 eus $ 3! 
qo.ay sorry | § 17 
50.34 tore | § 3 
32.24 s.@s09 44% 
28.08 $.pape 4 34 
23.77 8.gu08 q 20 
Ty. jo 6.9064 4 6 
84.70 8.guse 3 $8 
9-9$ s.ow, 3 $7 

§.09 8.grrs , 3 33 
O.og t.9f%e 3$ 9 
$4.91 0.03 2 $§ 
43%} 8.9883 2 40 
44 ah t.omp) 2 86 
i ee 3 332 
33.84 tewse s 55 
ar 46 1.99 t 43 
21 62 t.grmes t ay 
84. 20 igou' 8 8§ 
y Oy a. ape gs 8 

359 0 8-4 SS. O 67 

FRIDAY & 
$7.40 «tee S. Oo 32 
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§".§2 ¢ 8, 8 34 
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1 34 45-74 | _ sso IN-15 14 27-6 


OCTOBER, 1897. 


GREENWICH MEAN TIME. 


THE MOON'S RIGHT ASCENSION AND DECLINATION. 


SATURDAY 9. 
mm 8 8 \ e e @ 
3 13.43 | 2.8800 'N. 5 3 46.8 
5 6.37 | 1.8804 5 17 31-5 
6 $9.32 | 1.887 § 31 14.3 
8 52.29 | 1.88390 5 44 55-3 
10 45.28 | 1.8834 § 58 34-4 
12 38.30 | 1.8838 6 12 11.5 
14 31.34 | 2.883 6 25 46.6 
16 24.412 | 1.8848 6 39 19.§ 
18 17.52 | 1.8854 6 52 50.4 
20 10.66 | 1.886: 7 6 19.1% 
22 3.85 | 1.8008 7 19 45-5 
23 57-08 | 1.8876 7 33 9-6 
25 50.36 | 1.88% 7 46 3.4 
27 43-69 | 1.898] 7 59 50.8 
29 37.08 | 1.8908 8x13 7.7 
31 °30.52 | 1.8gr2 8 26 22.2 
33 24.02 | 2.838 | 8 39 34-1 
35 17.59 | 1.8933 8 52 43-4 
37 11.22 | 1.8945 9 § 50.1 
39 493 | 3-8957 9 18 54.0 
40 58.71 | 1.8969 9 31 55-3 
42 52.56 | 1.8980] 9 44 53.6 
44 46.49 | 2.8095 | 9 57 49-2 
46 40.51 | 2.9000 IN.z0 10 41.9 
SUNDAY 1:0. 

48 34.6: | x.9085 |N.10 23 31.5 
§0 28.80 | 1.9099 | 10 36 38.2 
52 23.08 | 1.9035 | 1049 1.8 
54 17.46 | 3.9072 | IX EZ 42.3 
§6 11.93 | 2.9087 | IZ 14 19.7 
58 6.51 | 3.9109 | rz 26 53.8 
© 1.38 | s.grar | 12 39 24.7 
t 85.96 | ro: | IX $1 §2.3 
3 §0.85 | 3.9158 | 12 4 16.6 
§ 45.85 | 1.9176 | 12 16 37.4 
7 40.96 | worms | 2 28 54.8 
g 36.19 | s.90ry | 22 41 8.7 
II 31.53 | 2s.9m3 | 12 §3 19.0 
13 26.99 | s.90% | 33 § 25-7 
1§ 22.58 | 1.9275 | 13 17 28.8 
17 18.29 | 1.9096 | 13 29 28.1 
IQ 14.13 3.9318 13 41 23.7 
2I 10.10 | 2.9390 | 13 §3 35-5 
23 6.21 | z.9362} 16 § 3-5 
25 2.45 | 2.995% | 14 16 47.5 
26 58.82 | 1.9507 | 14 28 27.6 
28 55-34 | tot | 34 40 3.7 
30 §1.99 | t-9050 | 14 5% 35.8 
32 48.79 | so} 15 3 98.8 


22.903 


32.803 
38.798 
82.701 
32.649 
38. 996 
32. $48 
32. 488 
42.433 
42. 376 
za. 918 
38. 26: 
22. 208 
8G. 142 
&2.088 
22.030 
82.958 
32.895 
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Ps] 8 e @ e @ 
34 45-74 | 3-903 IN.15 14 27.6 
36 42.83 | 1.9538 | 15 25 47.3 
38 40.07 | 3.9553 | 15 37 2-7 
4° 37-47 | 1.9578 | 15 48 13.9 
42 35.01 | 1.9603 | 15 §9 20.7 
44 32.71 | 3.9690 | 16 10 23.1 
46 30.57 | 3.9657 16 21 21.1 
48 28.59 | 1.9683 | 16 32 14.7 
50 26.76 | x.9709 | 16 43 3-7 
52 25.10 | 3.97397 | 16 53 48.2 
54 23.60 | 2.9763 | 17 4 28.0 
56 22.26 | s.orpr | 37 35 3.2 
§8 21.09 | 1.9819 | 17 25 $3.6 
© 20.09 | 3-9%7 | 17 $5 59-3 
2 19.25 | 2.98% | 137 46 20.2 
4 18.58 | :.9903 | 17 §6 36.3 
6 18.09 | 3.9932 | 18 6 47.5 
8 17.76 | 1.9960 | 18 16 53.7 
to 37.61 | 1.9990 | 38 26 §5.0 
12 17.64 | scorg | 18 36 51.2 
34 17.84 | s.coS | 18 46 42.3 
16 18.21 | 8.0077 | 18 56 28.3 
18 18.76 | s.cm7 | 19 6 9.2 
20 19.49 | s.crs7 IN.19 25 44.9 
TUESDAY 132. 
#2 20.40 | 8.07166 [N.19 25 135.8 
24 21.48 | e.0196 | 19 34 40.4 
26 22.75 | s.cs86 | .19 44 0.1 
28 24.19 | .0395 | 19 53 14-5 
30 25.82 | s.ce87 | 20 2 23.4 
32 27.63 | 2.0336 | 20 11 26. 
34 29.61 | 2.096 | 20 20 24.9 
36 33.78 | 2.0977 | 20 29 17.3 
38 34.13 | sce | 20 38 4.2 
40 36.67 | 2.0698 | 20 46 45.2 
42 39-38 | 2.0988 | 20 55 20.7 
44 42.28 | s.0n98 | 2% § 50.5 
465 45-35 | 2.0598 | 22 12 14.4 
48 48.61 |] 2.0999 | 23 20 32.6 
§0 52.06 | apst9 | 31 28 44.9 
52 $5.68 | s.ctsp | 2: 36 51.3 
54 59-49 | s.c69 | 22 44 51.8 
57 3-47} s0679] 2r §2 46.4 
59 7-64 | sey | 22 0 34.9 
I 11.99 | worvpg | 22 8 17.3 
3 16.5% | 2.076) | 22 I§ §3-7 
§ 21.223 | actoo | 22 23 24.0 
7 26.11 | e.c8a9 | 22 30 48.3 
9 31.17 | 2.0858 ' 22 38 §.9 
rx 36.42 | s.csss 'N.22 45 17.5 
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8 13 37.43 | 6.sgpe | 325 59-4] oes 
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82 -§ 96 §2.65 | aren 
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738 
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Right Diff. for 
Ascension. 1 Minute. 
SUNDAY 17. 

bm ~=°s8 8 ._ Ff 8 

6 40 8.25 | s.1r794 |N.25 6 ar.9 
6 42 18.97 | 2.1780] 25 I 49.0 
6 44 29.61 | 2.1765 | 24 57 8.7 
6 46 40.15 | 2.1799 | 24 §2 21.2 
6 48 50.60 | 2.1733 | 24 47 26.4 
6 51 0.95 | 2.1717 | 24 42 24.4 
6 §3 11.2% | a.xzor | 24 37 15.2 
6 55 21.36 | 2.168% | 24 33 58.6 
© 57 31.42 | 2.3667 | 24 26 35.0 
6 §9 41.37 | 2.169 | 24 21 4.1 
7 1 51.22 | a3693 | 24 35 26.1 
7 4 0.97 | 2.3636 | 24 9g 41.0 
7 6 10.61 |] 2.2998 | 24 3 48.9 
7 8 20.14 | 2.1579 | 23 57 49.6 
7 10 2M56 | 2.1561 | 23 51 43-3 
7 12 38.87 | s.1548 | 23 45 30.0 
7 14 48.06 | 2.1593 | 23 39 9.7 
7 16 57.14] 2.1903 | 23 32 42.4 
7 19 6.10 | s.rgf& | 23 26 8.1 
7 2% 14.95 | 2.3465 | 23 I9 26.9 
7 23 23.68 | 2.1446 | 23 12 38.8 
7 25 32.30 | 2.1496 | 23 § 43.8 
7 27 40.79 | e103 | 22 58 42.0 
7 29 49-16 | 2.2385 IN.22 §1 33.4 

MONDAY 18. 

7 3% 57.41 | 2.1965 IN.22 44 18.0 
7 34 5-54 | 2105 | 22 36 55.8 
7 30 13.55 | 2.1399 | 22 29 26.9 
7 38 21.44 | «3305 | 22 21 51.3 
7 40 29.2% | s.108% | 22 14 9.0 
7 42 36.85 | 2.1063 | 22 6 20.1 
7 44 44-37 | 2.103 | 21 58 24.6 
7 46 $1.77 | s.r283 ZI §0 22.§ 
7 48 $9.04 | a.2208 | 21 42 13.8 
7 5% 6.19 | e.t182 | 21 33 58.6 
7 $3 13.21 | e@2160 | 213 25 36.9 
7 55 20.3% | aso] 21 17 = «8. 

7 57 26.89 | 22:0 | 2 8 34.3 
7 59 33-55 | #1099 | 20 §9 §3-4 
8 1 40.08 | 2.1078 | 20 §1 6.1 
B 3 46.49 | 2.1098 | 20 42 12.4 
8 § 52.78 | 2.1038 | 20 33 12.5 
8 7 58.94 | 2.1018 | 20 24 6.3 
8 10 4.99 | 8.0998 | 20 14 §3.9 
8 12 10.91 | a.0773 | 20 § 35.2 
8 14 16.72 | 2.0958 Ig §6 10.4 
8 16 22.41 | 2.0938 | 19 46 39.5 
8 18 27.98 | s.cu:9 19 37 2§ 
8 20 33.44 | 2.0899 | 19 27 19.5 
8 22 38.77 | aos N.tg 17 30.4 
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4-738 
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TUESDAY 19. 

8 8 e e @ 
38.77 | 2.08% |N.z9 17 §0.4 
43-99 | 2.006: | 19 7 35-4 
49-10 | 2.0843 | 38 57 34.4 
§4-10 | 2.0843 | 18 47 27.5 
58.98 | s.c803 | 18 37 14.7 
3-76 | 2.0787 | 18 26 56.1 
8.43 | 2.079 | 18 16 31.7 
12.99 | zo7st | 18 6 1.5 
17-44 | 2.0733 | 17 55 25.6 
21.79 | 2.0717 | I7 44 44.0 
26.04 }| 2.0700 | 17 33 56.8 
30.19 | 2.0683 | 17 23 4.0 
34.24 | 2.0667 | 17 32 5.6 
38.19 | 2.063: 17 I 1.9 
42.05 | 2.0638 | 16 49 §2.3 
45-82 | s.char | 16 38 37.4 
49-50 | 2.0605 | 316 27 17.1 
53.08 | 2.090] 16 15 51.5 
§6.58 | 2.0577} 16 4 20.5 
0.00 | 2.03963 | 15 52 44.2 
3-33 | 20509 | 1§ 4% 2.7 
6.§9 | #0337 | 15 29 16.0 
9-77 | 2.0503 | 15 17 24.2 
12.87 | 2.0510 IN.1§ § 27.2 

WEDNESDAY 20. 
15.89 | s.cgg8 |N.14 §3 25.2 
18.85 | s.0987 | 14 41 18.1 
21.74 | 8.0477] 14 29 6.2% 
24.57 | 2.0966] 14 16 49.1 
27-33 | 25s | 14 4 27.2 
30.03 | aagyg6 | 13 §2 0.5 
32.68 | 2.0637 13 39 28.9 
35.28 | 2.0588 13 26 §2.5 
37-82 | 2.092 | 13 14 11.5 
40.32 | 2.0423 13. 1: 25.8 
42.77 | a.0905 | 12 48 35.4 
45-18 | 8.0998 12 3§ 40.5 
47-$5 | 8093 |] 32 22 41.1 
49-89 | 2.0387 | 12 9 37.2 
§2.1g | 2.038: tr §6 28.8 
54-46 8.0377 Ir 43 16.1 
§6.71 so373 I= 2g §9.0 
58.94 ' 2.0370 | rr 16 37.6 

1.35 | 2.0367 | 35 3 12.0 

3-34 8.0363 10 49 42.2 
§.51 | 2.0560 10 36 8.3 
7-68 | 2.0360 10 22 30.3 
9-35 | 2.0,61 10 & 438.3 
12.01 | 2.0368 9 $$ 2.3 


10.) «6t «34.18 | 2063 IN. g 


4 125 





9-868 
9.967 
20.066 


10. 164 
20. a62 
30. $58 
30. 4$$ 
20. $58 
30. Fig 
30.740 
30. 839 
30. 987 
22.089 
33.882 
22.208 
32.999 
33.983 
23.478 
12.968 
21.68 
33.735 
33.822 
55.907 
33.993 


32.076 
22.199 
38. 242 
TR. $24 
22. 405 
22. 486 
38. 967 
32.645 
32.733 
32. Bos 
38.876 
38.955 
33.008 
B83. 103 
23. 376 
33.248 
29. 928 
t3. 992 
23. 462 
33.$38 
33.999 
33.667 
13-733 
33.798 
3§. 863 
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s.096 |S.23 38 55.9 


#. 6p03 
8.6949 
8. Cong 
£. 7038 
2. 7082 
8.7283 
2.7368 
2.7198 
2.7235 
8.787% 
2.7904 
2.7396 
2.7966 
£. 7398 
2.7422 
2.7445 
2.748 
2.7490 
2.7909 
6.7527 
9.7543 
8.7357 


23 46 41.7 
a 54 16.8 
24 X 41.3 
24 8 55.0 
24 15 57.8 
24 22 49.7 
24 29 30.6 
24 36 0.4 
24 42 19.1 
24 48 26.5 
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25 0 7.4 
25 § 40.8 
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25 21 12.0 
25 25 593 
25 30 34-9 
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25 43 11.4 
25 47 0.1 
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26 §9.0 
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Diff. for Right 
peour Aseacsioa. 1 Minate Hour 
MONDAY 325. 
hm =°s 8 x. rf ° h 2 27-75 
o | 13 27 38.30 | «.s760 |S.34q 33 6.7 | 2%4.2:8] © 15 "9 7.78 
xr | 13 30 1.07] 2.988 | 34 47 11.4} 140989 Z| 15 3 33 
a| x3 32 24.24 | 23897 | 35 I 11.23] ry-05) 2] 15 34 50.59 
3 | 13 34 47-83 | 23985 | 15 15 5-9 | 13-88) 3 | 15 37 37-43 
4 | 13 37 11.83 | 2.9089 | 15 28 55.4 | 13-7808 4 15 40 ne 
| i342 103 | cove | 15 56182 | voor | 6 | 35 45 39-49 
6 | 13 42 1.03 | 24:70 . nS 43 39-49 
; &. 16 g §1.3 | 3.509) 7 | 25 
H 3 46 see ssc 16 23 18.4 | 33.06] 8 | 15 52 3-43 
13 49 17-95 | 24977 | 16 36 39.8 | 13.307] 9 | 15 53 4073 
10 13 5I 44-42 | s.40e7 | 16 49 55.2 | 13-005] 10 | 15 § ea 
rr | 13 54 18.32 | e456 | 37 3 45 | 423-003 7 £z 15 39 =5-95 
12 | 13 56 38.61 | s.4s85 | 17 16 7.5 | 12.998 | 12 ; 9-90 
13 | %3 $9 6.33 | s-e65 | 17 29 4.2 | 22.891 | 13 - 4 “o 
14] 14 I 34-47 | 24795 | 17 41 54-4 | 0.70 | 14 - 2 1275 
15 | 14 4 3-03 | 284795) 17 54 37-9 | 12.668 3 ete Stooe 
6 | 14 6 32.02 | 2.486 | 38 7 14.6 | ras] 1 6 12 57-34 
: 14 9 1.40] 2.4933} 18 19 44.4 | 12-438 | 17 - bree 
13 14 II 31.2z | s.9009 | 18 $2 7.2 | 12.502 | 18 r6 4 noe 
14 1.441 2.9079 | 18 44 22.9 | 12.2000] 19 | 16 21 11. 
2 | 14 16 32.08 | s.szq: | 18 56 31.2 | 12.078 | 20 | 16 23 §7.07 
ar | ta 19 3-33 | 2.309 | 9 8 32.2 | 182.953 | 2x | 16 26 42.28 
32 04 ar 34-59 2.9278 | X9 20 25.6 | 13.696 | 22 | 16 29 27.59 
as t4 24 6.47. | ass [S.19 32 11.3 | 22.699 | 23 | 16 32 12.97 
TUESDAY 26. 
8. a.sa |S.29 43 49.2 | 11.567 | 0 | 16 34 58.42 
: ia ° sree 2.548 | 19 55 I9.3 | xt-49 1 2 *° 37 43-93 
a| 14 3% 44-54] ©3599] 20 6 41.3 | 1.08] 2 4 : ‘4 
14 34 18.04 | a.s617 | 20 17 55-1 | t2-3160 7 3 | 1 43 s-0 
; 4 36 51.94 | 2.96% | 20 29 0.7] 12.0037 4 r6 4° °. 7 
; 14 39 26.23 | 2.5768] 20 39 57.8 | 10.80 5 - “8 4039 
6 | 14 42 0.92] s.98% | 20 50 46.5 | 10.739 e 5 3 3 
14 44 36.00 | 2.58 | 2: 1 26.5 | mses] 7 6 54 17. 
; 14 47 13.47 | aspes | 23 It 57.7 | 20077 8 ° 57 3-09 
14 49 47-32 | 2.6007 | 21 22 20.1 | ro.g8] g | I 59 4 ‘$4 
1 14 §2 23-55 | 2.6069 aI 32 33-5 mu? 70 : a5 
z a. Gz3z 2I 42 . . 
13 ta 7 37.t2 2.6198 | 23 §2 32.8 | 9.89 1 12/17 8 4.95 
13 | 15 © 14.46 | s.6e33 | 22 2 18.5] 9.683 | 13 | 17 10 50-44 
14 | 35 2 §2.16 | 2.6913 | 22 2% 48 395 4 a +3 35-43 
2. 22 21 21. 9 . 
76 +3 3 “a6 ape 22 30 38.6 | 9.0417 16/17 19 §-49 
17, | 1§ 10 47.37 | 2.608 | 22 39 46.0 9-03 | 27 | 37 at 50-34 
18 | 15 33 26.46 | s.6s3 | 22 48 43-5 &"73 3 7 34 35-05 
19 | 15 16 5.88 | 2.6598 | 22 §7 3. s: £9 | 37 37 1908 
20 | 15 18 45.63 | 26633 | 23 6 8.4 $39 o abs 
| 23 14 35-7 | S&so] az | 17 3 
| 33 | ts 24 "338 rss 33 24 §2.8 G.199 | 22 | 17 35 37.28 
2$ | 1§ 26 46.76 | 2.6806 | 23 30 §9.6 .0:6 | 23 , 17 38 16.13 
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ty O sy, r%y | Gsro8 34 8B 835 
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e 
3 . P.L. PL. 
33 Name and Direction vot I] 1b. ot VIe. of IXb. of 
rr | aAquile W. |] 85 6 28] ssss] 86 25 51| sso] 87 45 9| 3966] 89 4 20| ss7a 
Fomalhaut W.]| §9 57 55| ses] 61 19 ©O| ses6] 62 40 19] seo 64 1 33] Sess 
a Pegasi W. | 37 24 31] seol 38 46 37] sst7] 40 Q 8] s3x08f 42 33 IX] sssz 
Aldebaran E.[ 42 6 44] 303] 40 38 26] sriof 39 10 28| s136] 37 42 50] sas 
Pollux E.[ 83 46 12| 2974] 82 15 27| 26:1 80 44 52] 28] 79 14 24] p96 
12 | aAquilz W. 1 95 38 24| 3618 96 56 46| steal 98 14 57] 39632] 99 32 57] sts 
Fomalhaut W.]| 70 49 27/ sof 72 13 10| 3428] 73 32 55] sel 74 54 40] se27 
a Pegasi W. | 48 30 24| sa7l 49 54 39| sok 51 19 2] sel 52 43 32] ssf0 
Pollux E.] 7: 44 18] soa] 70 14 41] 3036] 68 45 13| s03] 67 15 53] S008 
Regulus E.] x08 38 7] sor] 107 8 8| go:6] 105 38 15] go231 104 8 29] soa7 
13 | Fomalhaut W. [| 81 43 20| ss] 83 5 ©| sess] 84 26 37| sez] 85 48 12] soot 
a Pegasi W. | 59 47 13] satel 61 12 5] sa6al 62 37 1] saof 64 1 59] san 
Pollux E.§ 59 §t ©| go77] 58 22 22| sofa] 56 53 50] 90871 55 25 25] sooz 
Regulus E.| 96 41 17/] 90321 95 12 8| sox] 93 43 5) S060] 92 14 6] gots 
14 | Fomalhaut W.[] 92 35 25| see] 93 56 41; 34961 95 17 54| Seo] 96 39 3] sets 
a Pegasi W.f 71 7 10] sess] 72 32 16! sess] 73 57 23| s2s2] 75 22 3%] sss0 
a Arietis W. fT 27 40 11] 36] 29 7 25] sal 30 34 44] 38138] 32 2 7] SI% 
Pollux E.] 48 4 42] stuf 46 36 50] 318] 45 9 2] srzzl 43 41 19] sr2s 
Regulus E. | 84 $0 15] 3078] 83 2x 39] soto] Sr 53 5] 3082f 80 24 33] sets 
Venus E.[ 107 57 10| s98] 106 38 1/1 ss69] 105 18 53] 3571] 103 59 47] S373 
15 | Fomalhaut W. | 103 23 41 | seis] 104 44 22] sep] 106 4 58] seos] 107 25 281 sep 
a Pegasi W. | 82 28 35| sus] 83 53 53| seat 85 19 13] segof 86 44 35| sax7 
a Arietis W. | 39 20 stig 40 47 53] ses] 42 35 44] st18] 43 43 38| step 
Pollux E.] 36 23 51| ste? 34 56 35| suo] 33 29 25] 353] 32 2 20] sr58 
Regulus E.] 73 2 10| got] 71 33 41] gos] 70 5§ 12] soda] 68 36 41] ote 
VENus E.1 97 24 35| sss] 96 5 33| ss7vel 94 46 30] 5573] 93 27 25] ss7: 
Joritzr E.] 102 4 41| 3174] 100 38 1] ss] 99 12 20| 31731 97 44 38] s170 
16 | a Pegasi W. | 93 52 10| seul 95 17 5x| seo] 96 43 37] 3226] 98 9 27] sets 
e Arietis W. | 51 4 22| soy 52 32 46| sot2] 54 =#+%4 17] «390771 55 29 55 
Regulus E.] 61 13 30! g67] §9 44 40| s065] 58 15 46] 9099] 56 46 46] 9055 
VENUS E.f 86 51 27| sss] 85 32 5, 352] 84 12 38) sse7 82 53 6] sse 
Jorirse E.] 90 30 23| sss] 89 3 20 sts: 87 36 12] sue7f 86 8 $9] sas 
Sun E.1 316 9 33] ses] r14 48 27 | ss7 ] 333 27 15| sessg 153 § 57] 9466 
17 | a Arietis W. T 62 55 6| sos] 64 24 35 s006] 65 54 15] sor8] 67 24 §] sooo 
Aldebaran W. | 31 34 6! sa3s] 32 59 34! ssopl 34 25 32| 3:967 35 5% 58] 165 
Regulus E.f 49 20 8| goes] 47 50 24| go17] 46 20 32| sof 44 50 30] gen: 
Vanus E.] 76 13 44| 3988 74 53 29 sso] 73 33 4/| Sort 72 12 30] sefe 
Juritsr E.] 78 sr 8] g0) 77 23 10; stor] 75 55 2| se] 74 26 44] 08s 
Sun E. | 105 17 38| sesvof 103 §5 33, sor] 102 33 18! s393] TOK 10 53] $383 
18 | a Arietis W. 1 74 56 15| 09580 76 27 21: 206] 77 58 42] 29361 79 30 18] apes 
Aldebaran W.]| 43 10 16] gosl 44.39 § |) sosol 46 8 161 sos] 47 37 $0] s0t6 
Regulus E.] 37 17 37| sel 35 46 26 scl 34:15 3{ so9f 32 43 26] epes 
Vanvus E.] 65 26 57| sso] 64 § 14, 30:8] 62 43 18] soos] 61 21 8] segs 
Jupiter E.] 67 2 28| sox] 65 33 o| sors] 64 3:18) yout 62 33 32] goor! 
Sux E.[] 94 1§ 50| ss@] 92 52 31] sstsf gz 28 17) 32031 90 4 Q | 
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.L, . L. . , 
34 Name snd Directioa | Noon. | of IIT. of of 1X2. ot 
ra of Object. Diff. Diff. Dif. Dif. 
® ° @ e ° ” @ ° rd 
19 | a Arietis W. | 87 12 23] 2567 88 45 41| 2839 ates] OI 53 14] sted 
Aldebaran W.f 55 11 5§]| 2936] 56 42 51] 2909 tor] 59 47 30] e873 
VENUS E.§ 54°26 33] 33231 53 2 §0] 3310 $94] 50 14 321 gs80 
Jurirsr E.| 54 59 5%] 2381 53 28 20] aga 9108 50 24 25] afigs 
Sun E.| 82 59 24] sez] 8 33 35] saor sos] 78 4m Of g:08 
20 | ao Arietis W.f 99 48 §] 2728] 10x 2g 8] sz a6og | 104 87 21] 2677 
Aldebaran W.]| 67 35 55| 278] 69 10 48| 763 2744 72 21 47] 9735 
Pollax W. | 25 23 O| ate7f 26 56 53] 2798 a77of 30 6 3r] aves 
Jupiter E.] 42 39 15] 28227 41 #5 164 2608 a3] 37 56 22] e770 
Venus E.] 43 8 33] sar] 4r 42 25] 3186 s170] 38 49 14] 5825 
Sun E.] 71 23 39| 3082] 69 55 7| 3063 95] 66 56 55] s0e6 
az | Aldebaran W.] 80 26 34| 26017 82 4 48] s610 asorx | 485 22 36] asza 
Pollux W. | 38 10 27] sta] 39 48 49| stor asfol 43 7 §/ = as99 
Sun E.] 59 24 38| ss] 57 52 58| sps2 won 54 48 25] sty; 
a2 | Aldebaran W.] 93 44 41] 98791 95 26 24] 460 243] 98 51 7/1 ages 
Pollux W. | 5t 3r ar] sssel 53 13 39] s433 141 56 39 411 espe 
Sun E.] 46 59 53] 79] 45 24 57| ss 743 42 13 54] savas 
23 | Pollux W. | 65 22 47| s02f 67 8 44} x28, 2%7 | 7O 4% 55] seas: 
Regulus W. | 28 20 58] 2967 30 7 4] 0277 aas9] 33 40 38] eng: 
Sun E.] 34 947] 8] 32 31 57| 263s ay 29 15 27| 604 
27 | Sun W. | 21 58 2] sel 23 40 56/ 24:7 10] 27 7 27] sagas 
e Aquilz E.] 70 22 36] ssf 68 46 31] e727 amo] 65 34 26| a77 
Fomalhaut E.]| 94 27 16| sof 92 43 41| ages ag03 | 89 16 42] agr0 
a Pegasi E.] rz6 11 $5] ea) 314 23 49] esrz ea:z} Z10 47 29] esto 
28 | Son W. 7 35 44 54] ss:08 37 28 14g] 24:6 eas 40 54 29 m9 | 
« Aquila E.] 57 46 44| e607 56 15 41| 009 sel 653 16 43] ‘sr00 : 
Fomalhaut E.]| 80 4: 54] 247] 78 §9 40] 2470 a8s 75 36 12] aso: 
a Pogasi E.] ror 47 6] 22389 99 §9 20] sass aurf 96 24 17] e269 | 
29 | Sun W. | 49 26 42] af §t 8 25] seo 2503 54 31 I] ages 
SaTuRN W. | 25 $7 14] 29028 27 43 IF] 2299 2300 31 15 12] 2903 
Fomalhaut E.| 67 14 42] sto] 65 35 55] 2632 591 62 20 8] aéty | 
a Pegasi E.] 87 30 34| ssf 85 44 39] 3:5 esp 82 13 451 aes. 
3o | Sun W. | 62 §2 121 238] 64 32 28] st00 13] 67 48 57 soo | 
SaTuRn W. 7 40 3.131 as] gx 48 13] 2332 asi 45 17 25| 237 
Antares W. |] 3 56 38] epl 33 43 53| 2263 e177 37 17 20] sap: 
| Fomalhaut E.] $4 23 2] ss: §2 50 6] 2a916 11 49 47 9] sets 
o Pegasi E.| 73 32 47] 2208 72 49 46] 242 fof 68 25 2] a80. 
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10.053 
20.088 


10.123 
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15 33 11.6 
15 51 26.3 
16 9g 25.1 


1627 7.6 
16 44 33-5 
17 1 42.4 


17 18 34.0 
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20 40 31.3 


20 52 15.4 
21 3 36.0 
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Nore.—The mean time of semidiameter passiag may be found by eabtracting &.19 from the sidereal time. 


The sign — prefized to the hoarty change of declination tadicstes that scath declinations are increasing, 
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GREENWICH MEAN TIME. 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Declination | Dif. 
3 Minet 





MONDAY xt. WEDNESDAY 3. 
hm =°s. s >. f 8 ° bm is s ofr °@ @ 
© | 20 40 58.10 | 2.2306 [S.17 39 42.4 | 11.423 | © | 22 20 50.12 | 1.9988 |S. 7 38 41.4] 23.097 
I | 20 43 11.72 | 2.2835 | 17 28 7.5 | 12.602 | I | 32 22 47.54 | 1.9558 7 4 50.6} 19.85 
2 | 20 45 24.90 | s.s16: | 17 16 27.8 | 11.701 | 2 | 22 24 44.74 | 1.9515 6 so 58.8 | 13.873 
3 | 20 47 37.66 | 2.2090} 17 4 43-4] 11.778 | 3 | 22 26 41.72 | 3.9478 6 37 6.0] 23.888 
4 | 20 49 49.98 | s.00:8 | 16 52 54.4] 11.853 | 4 | 22 28 38.48 | 1.0448 6 23 12.2 | 13.904 
§|20 §2 «x. e148 | 16 41 1.0 | 11.938 7 § | 22 30 35.03 | 2.9908 6 9 17-5 | 13.938 
6 | 20 $4 13.36 | 21076 | 16 29 3.1 | 12.00: | 6 | 22 32 31.38 | 2.9973 § 55 22.0 | 13.932 
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OW OY AuUuh Ww Wm O 


THE MOON’S RIGHT ASCENSION AND DECLINATION. 


Right 
Ascension. 


Difl. for 
3 Minute. 


Declination. 


WEDNESDAY 17. 


hm 8 8 x. fr 
9 44 2.15 | 2.9708 (N.rr 28 35.3 
9 46 0.86 | 1s.97@2] Ir § 40.2 
9 47 59-53 | 11-9776 | XO §2 41.3 
9 49 58.17 | 2.9773 | 10 39 38.6 
9 51 §6.79 | 29768 | 10 26 32.2 
9 53 $5-38 | 2-976§ | IO 1§ 22.1 
9 55 53-96 | woe} 20 0 8.3 
9 57 52-52 | “2.9791 9 46 51.0 
9 59 51.06 | 1.9797 9 33 30.1 
10 1% 49.60] 19796 9 20 5.6 
10 § 48.13 ] 1.9756 9 6 $7.7 
10 § 46.67 | 1.9737 8 53 6.4 
10 7 45-2I | 1.975? 8 $9 31.7 
10 9 43-76] t.9799) 8 25 53.7 
10 IX 423.32 | 1.9960 8 12 12.5 
10 13 40.90 | 1.9765 7 38 28.0 
10 15 39-50 | 1.9769 7 44 40.3 
10 17 38.13 | 1.9773 | 7 30 49-5 
10 19 36.78 | 1.9778 7 16 55.6 
10 21 35-47 | 978s 7 2 58.7 
10 23 34.20 | 2.9798 6 48 58.8 
10 2§ 32.97 | 1.9798 6 34 56.0 
10 27 31.78 | 1.9807 6 20 50.3 
10 29 30.65 | s.98:6 IN. 6 6 41.7 
THURSDAY 18. 

10 3% 29.57 | 1.9805 IN. 5 §2 30.4 
10 33 28.55 | 1.9836 5 38 16.4 
10 3§ 27.60 | 1.9847 5 23 $9.6 
10 §7 26.72 | 12.9899 § 9 40.3 
10 39 2§-91 | 1.9872 4 55 18.4 
10 41 25.18 | 1.9885 4 40 54.0 
10 43 24-53 | 1.9899 4 26 27.2 
10 45 23.97 | 1.99% 4 11 §7.9 
10 47 23.§0 | 1.9990 3 §7 26.3 
10 49 23-53 | 2.9007 3 42 52.4 
10 §1 22.86 | 1.996 3 28 16.3 
10 §3 22.70 | 1.9988 3 13 38.0 
10 55 22.64 | 2.cooz 2 58 57.7 
10 57 22.71 | s.cose 2 44 15.3 
10 §9 22.90 | s.cng2 2 29 30.8 
IX I 23.22 | 2.0063 B14 44.4 
II 3 23.66 | s.cots I §9 56.2 
IX § 24.24 | 2.01og 245 6.1 
Il 7 24.97 | sors I 80 14.3 
Ir 9 25.84 | s.0:198 r r§ 20.8 
Iz rr 26.86 | s.or8s 1 © 25.6 
Ir 33 28.04 | s.ca20 © 45 28.9 
Iz I§ 29.38 | s.cag7 © 30 30.7 
1x 17 30.88 | s.ce6, O I§ 31.0 
IZ 39 32.55 | 8.0293 IN. © © 30.0 


24.232 
34-257 
34. 902 
14-43 
34. 386 
24-427 
14. 468 
34-908 
140546 
24-588 
34.680 
14.655 
34. 689 
34-724 
24.737 
14. 768 
24.8r9 
ee 
34.576 


24.933 
14.938 
24.9832 
25.006 


¥3-cn8 





Diff. for 
: Minute. Declination. 
FRIDAY 19. 
ham es e eo f 
©} tz 19 32.55 | 2.0m3 IN. 0 © 80.0 
X | IX 2x $4.40 | s.03%4 |S. 0 14 32.3 
2 | IF 23 36.44 | 2.0885 © 29 35-9 
3 |} 12 25 38.66 | ° 2.0987 © 44 40.6 
4 | Iz 27 41.08 | s.cgs9 © 59 46.4 
5 | 31 29 43.69 | corse I 14 53-3 
6 | 12 3z 46.50 | 2.0686 330 1.2% 
7 | 12 33 49-52 | som | 145 9.8 
8 | £3 35 52.76 | s.0538 2 0 19.3 
9 | tr §7 56.23 | s.osp 2 15 29.5 
10 | Iz 39 §9.89 | ©.c6ss 2 30 40.4 
Zr | tr 42 3.79 | 2.0670 2 45 $1.9 
12] Im 44 7.93 | 2.0720 3 x 3.8 
13 | 12 46 12.31 | s.0790 3 16 16.2 
14] rr 48 16.93 | 2.079: 3 32 29.0 
15 |} 3x §0 21.80 | s.cfgs 3 46 42.0 
16 | rr §2 26.93 | 2.0877 4 1 552 
17 | IZ 54 32.32 | 2.0900 417 8.5 
18 | 1x 56 37.97 | s.096s 4 32 21.9 
rg | tr 58 43.89 | s.1010] 4 47 35.2 
20 | 12 O 50.09 | 2.1037 5 2 48.4 
21 | 12 2 56.57 | 2. x00 518 1.4 
22] %2 § 3-34 | 8-s053 5 33 14.0 
23 112 7.10.40 | arm 5 48 26.3 
SATURDAY 320. 

Oo] 12 9 17.76 | s.ress [S. 6 3 37.9 
1 | 12 Ix 25.42 | @1300 6 18 49.1 
2] 12 13 33.38 | 2.2999 6 33 59.6 
3} 12 15 41.66 | a.1—906 649 9.3 
4 | 132 17 $0.25 | 2.2499 7 4 18.2 
§ | 12 19 §9-17 | a35% 7 19 20.2 
6 | 12 22 8.42 | 2.1969 7 34 33-2 
7 | 12 24 18.00] artes 7 49 38.9 
8 | 12 26 27.92 | 2.2688 8 4 43.5 
g | 12 28 38.18 | 2.2799 8 19 46.8 
10 | 12 30 48.79 |] 2.1798 | 8 34 48.7 
Ir | 12 32 59.75 | 2.3838 8 49 49.0 
12 | 12 35 11.08 | 2.2918 9 4 47-7 
3 | 12 37 22.77 | 2.2978 9 19 44-7 
14 | 12 39 34.82 | 2.2090 9 34 39.8 
I$ | 12 41 47.25 | 2.103 9 49 $3.0 
16 | 12 44 0.05] 2.210] 10 4 24.2 
37 | 32 46 13.24 | eazy] 10 19 13.2 
28 | r2 48 26.81 | 2.293 |] 10 33 $9.9 
rg | 12 50 40.78 | 2.236: | 10 48 44.3 
20 | 12 §2 55.14 | oeez7 | 1 § 26.3 
at | 12 §§ 9.90 | 2.206] 32 18 §.6 
22 | 12 57 25.07 | ssgte | 2 32 42.2 
23 | 22 §9 40.65 |] a.sty: | 12 47 16.0 
24:13 t §6.64 


Diff. for 
2 ment 


35.008 


2S. apt 
15. 383 
39. 3168 
25.1§5 
3G. 142 
35.204 
85.106 
35.087 
25.066 
25-043 
35.078 
140992 
24.964 
24.9% 
14.903 
24.870 
24.835 
24.798 | 
4.799 | 
24.790 
14-678 
14.633 
24.987 | 
24.599 | 


s.an00 |S.12 1 46.9 . 


84-999 | 
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, 

| DOR. tes Ds. for 
‘tMinese | DecMacton sete 
! ’ 





SUNDAY s::3. TUESDAY 24 
e e e e e @ e 
83 8 96.6¢ | anes S.s2 3 46.9] re 
3 @ 33.06 | sop ts 16 14.8 | v.08 
33 6 09.85 | act | 33 90 99-5 | 4. me 
sg 8 47.33 | aepes | 38.49 OF | 06-909 
9 33 4.88 | acte | 88 $9 29.0] 24.070 


° 
139 8 84.47 | a6: | 282 9g $8.0 
s 
3 
4 

13 83.94 | omy! £3 83 33-5 | tom 3 
7 
8 
9 


$3 5 375 | &&% | 88 89 90.9 
3$ 7 43-47 | o@ms | 82 28 34.9 
2§ 80 93.62 | s.@-s | 2 97 38.0 
16 39 4.38 | og] s8 46 33.0 
35 3$ 44.16 | sens aa $5 16.23 
6 08 26.56 | sep] 23 3 90.4 
36 a: 8.37 | ayo | 83 323 34.5 
84 88 $0.97 | ort8! 85 Om 38.4 
35 06 33.36 | ax: | 83 35 33.0 
8§ 8D 26.13 | oxen a3 36 85.1 
15 §2 $9.45 | aye | 83 46 = «7.7 
8$ 34 48-20 | @r7 | 33 $! $9.7 
8§ 37 37.28 | eyes] 33 $9 0.9 
24 40 33.72 | ores sq 6 88.3 
15 98 96.48 | orem 24 33 10.8 
84 45 42.59 | arses | 26 89 90.8 
8§ 48 27.02 | ane 2g 26 36.§ 


, 83 89 48.90] asim | 83 87 44-4 | top 

33 88 O90] apen 42 $3.0 | ag.c88 

83 80 19-95 | some | 13 35 34-9 | Se-0m 

$3 @8 399.84 | ase | 36 9 $623 | eae 

so 7 39 8§ O89 1] arse $4 33 49.8 3.0) § fo 
38 | 8§ 87 80.99 | arm $7 40.8 | o38re fo 12 
18 | 83 89 42.24 | a ssie 8q $8 26.7 | spr f 32 
39139 $8 §-96 | ast 8§ § 8.8 | espana tg 
se 1 83 $6 26.84 | ast | 29 38 46.28 |] erste | 14 
191 83 §6 48.79 | age | 39 38 38.9 | apm | 85 
16 | 88 99 88.98 | ostn 35 4$ 46.7 | epcos | 16 
17 , 883 48 9% SO | Om 15 59 9S | ea f 87 
3%. 85 68 $9.96 | aco | 16 38 287.2 | spe | 25 
19 | 83 46 24.10 | age] 36 35 39.6 | teoee fod | 85 92 82.70 | orden | 24 89 8.5 
a} £3 98 49.38 | acre. 26 38 96.4 | t3e~ Fao , 55 $5 55 52 1 sce | 24 89 27.8 
az lay 92 84.62 | coco! 16 62 67.5 | caged st | 84 6% 99.16 ara | 36 94 207 
aa | ts $3 40.60! sam | $7 6 43-5 | soem [2a | 1§ $9 31.77 erws! 24 61 33.6 
sy ' 23 96 7.06 aess (5.87 87 93.6 1) wore fg 1 360 2 38.67 ' 2-008 S.84 96 $2.9 


MONDAY 32. WEDNESDAY 34. 


@ ey @vewae @ 
oe 
w 
oe 
w 


oe 
& 


—= a 


be «6 e 7-7 °® e 
24 39 4§.62 | acew [S.a2 : Gr 
| 
I 








@{ ss $8 34.08 | ces (5.27 390 17.6 | maf 07 16 § §¢.83 | arms IS.25 2 22.6! 5m 
8 8 3 38.44 | aetey 17 42 $4 $6] sa.9fe 21 t6 7 $3.26] aw | 26 7 38.5 | t 1 
8 8¢@ § 2316 ' aon 17 $8 2°.§ | wea” 2] 36 10 4© Q1 &. “ye 3§ 3343-7 ' om 
[ee ee eS | | 13) 7 93.7 | ses fy f th 24 38.79 , we 8h 87 GTO gm 
@ 14 sf ON sgh s8 30 82.7 | os. 060 4 [14% 36 tO. | 6&7. 24 32 28 4 6. 
$ 4 to Cog! cor sh ys 24.8 te eye 41 th ty §.88 see = 35 26 497.7 6.9: 
6 34 85 34.59 | eet 38 44 8.7 | se § © | 86 as $3.71 | atm 34 $2 $8 5 gc, 
7 36:34 9% 39] osm] 88 96 3°.5 | ag 7] 86 84 92.40) ee! 35 35 BO.8 ae 
B® £4 18 27.09 | asate 89 8 m.5 | oc.emp fF A | 86 Br 98.25 | cts 26 GD B68 sO 
@' 36 90 $5.48 | apm] t9 80 94] 1:08 9g | 16 yo 0.96 | corer! sg gs 99.3 | sum 
80 «68g 3% Kray ©. 9909 89 93 42 8 so.gte § fo} 86 3g 9.42 6. Cane | 84 46 ty 0 1 Sgn ! 
ss 86 36 843] osen 29 43 12.8 cc.emt att 86 34 $8 78 ® ten 3442206) Be 
B81 bq 29 34.98 | warm! f2 $4 $4.5 | erm fra | 6 95 gh. 88] ote = 24 4s 144 Soe | 
ty te gt 8.58 | ase) 50 § 4 Bf cece sy | tO gt 37.66 | oben | 29 $4 64.95 aw 
$6 «686 33 62.98 | ages 30 16 96 8 | seme Pte | 86 4g 27.85 | wary 24 5% 6.3 ; mee 
29 8g 96 86.46 | © ere --> 37 44 77 myeg Fos ' 8% 67 848 gg 1 co tome 9 © 41.3 6 ‘ee 
16 86 98 98.84 , ert, -> 98 449] mmtn | 1% > 6 POT eh] 36 2 46.6 at 
1?) «3 6g 68 84 48 ase | se 99 38.5 mater Fs | 86 93 6° §8 afey : 3h @ 47.6 1.909 
1% $4 4 32:6 lees l 31 0 3% woe f 3% | 16 44 66.96 5 ams) 36 oH UT 1.72 
ty) = 8g 46 94.897 | 3 &a: 3t te 184 sa Pity | 56 9% 9f 2g: chery 38% 8 8g. £.088 
> 846 49 14-76 | Ore at3- 45% | mae] 30) 27 ft 84,939 | abs | sf 9 a8 4 8. wi 
os te 98 98 75 | @ tes: a8 '> $48] met] st | 87 4 26.08 | ame | 96 10 4.5 1 ot 
83 84@ $4 34.87 | O tet | 33 a> 538 oot is: ' 37 7 $90 a. O32 | 86 88 42.0 a 
33:16 97 738 | aoe, ! ato gee] oem] as 87 9 94-75) com: 86 88 34.9] aon 
2 te 49 6863 | eu S22 0 te 8 | o°30 8g ' 87 82 45.96 | cto ~ 34 ty 33.4 ac 
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ht Diff for Diff. for f.. 
Hour ascaeal on. z Minate. Declination z Minate 
THURSDAY 3235. SATURDAY a3. 
hm =°s e of * ° hm °e 8 e ¢« o 
© | 17 32 45.56 | 2.8098 |S.26 13 11.4 | 0470] O | 29 23 52.67 | 2.5726 |S.22 50 56.9 | S.576 
zr} 17 15 35-32 | 0.8088 | 26 13 33-3 | Osta] 2X | 19 26 26.77 | 2.9642 | 22 42 30.1 8.518 
2|17 18 25.03 | 2.875 | 26 13 42.8 | -0.0% | 2) 19 29 0.37 | 8.5557 | 22 33 54.7 8. 662 
3 | 17 21 14.62 | 2.860 | 26 13 39.8 | +015 | § | 39 3% 33-45 | 8-578 | 22 25 10.8 8.5ou 
4117 24 413 | 2.83 | 26 13 24.3] os62 1 41] 19 34 6.03 | 2.5987 | 22 16 18.6 | B8.998 
g | 17 26 53.54 | «8a | 26 12 56.4] 0508) § | 19 36 38.10 | 2.5908 | 22 7 18.2] 9.07 
6 | 17 29 42.82 | 2.8003 | 26 12 16.3 | 07759 6] 19 39 9.65] «sets | 2: 58 9.7 | 9.208 
7 | 37 32 31.97.| @8:79 | 26 Im 23.4] oof | 7 | 19 4x 40.68 | 2.519 | 21 48 $3.2] 9.562 
8 | 17 35 20.97 | 2.61% | 26 10 18.4] 1.186] 8] 19 44 11.20] agus | 22 39 28.8 | 9.472 
9/17 38 9.82] 2827] 26 9 1.1 1.999 9 | 19 46 41.19 | 2.956 | 21 29 56.7] 9.599 
10 | 17 40 58.49 | 2.8097 | 26 7 31.6 16996 | 10 | 19 49 10.67 | 2.4869 | 21% 20 16.9 9-735 
rz | 17 43 46.98 | a806 | 26 § 49.8] 13.798 | rr | 19 5x 39.62 | 2.67% | 21% 10 29.7 | 9.848 
12 | 17 46 35.26 | 2.8099 | 26 3 55.8] s.cos J 12] rq 54 8.06 | 2.4696 | 21 © 35.1°] 9.972 
13 | 17 49 23-34 | 2-790 | 26 1 49.7] 8.05 | 13 | 19 56 35.97 | 2.4608 | 20 50 $3.2 | 20.098 
14 | 17 52 13.19 | @7998 | 25 59 31-5 | 24031 14 | 19 59 3-35 | 2.4590) 20 40 24.2 | r0.008 
15 | 17 54 58.8x | «70:6 | 25 57 1.3 2.605 | 15 | 20 I 30.2% | «433 | 20 30 8.2] sages 
16 | 37 §7 46.18 | 2.7673 | 25 54 19.2] 2.8: 1 16 | 20 3 56.55 |] 2.487] 20 19 45.3 | 20.498 
17 | 18 © 33.29 | 769 | 25 5K 25.2 | 2.998) 17 | 20 6 22.37 | 2.4299 | 20 9 15-7 | tasep 
18 | 18 § 20.14 | 2.77% | 25 48 19.4 | 3.198118 | 2o 8 47.66 | 2.4172 | 19 58 39.4 | .r0.659 
19 | 18 6 6.70] 8.779% | 25 4§ 1.9] 3.39] 19 | 20 EE 12.43 | 2.9085 | 19 47 $6.6 | 10.767 
20118 §& §2.97 | 9.7687 | 25 4% 32.6] 5.5% § 20 | 20 13 36.68 | 2.3998 | 19 37 7-3 | 10.873 
ax | 18 1x 38.94 | «7696 | 25 37 51.8 8-777 | 23 | 20 16 0.41 | s.s923 | 19 26 11.8 | 20.977 
a3 | 18 14 24.60 | «75% | 25 33 59-4] 3-98 1 22 | 20 18 23.63 |°a.98 | I9 1§ 10.2 | 11.078 
a3 | x18 17 9.93 | e780 |S.25 29 55.6 1 4258 | 23 | 20 20 46.33 | 2.a739 |S.19 4 2.4 | 12.298 
FRIDAY 26. SUNDAY 328. 
o | 18 x9 $4.92 | 7670 |S.25 25 40.4 | «3677 0 | 20 23 8.50 | asgtss [S.28 52 48.8 | 22.076 
zr | 38 22 39.57 | s.7618 | 25 2% 34.0] 4.5% 7 x | 20 25 30.17 | 2.9569 | 18 41 29.3 | 12.978 
2| 18 2§ 23.87 | e7sss | 25 16 36.3 | «4.72 | 2 | 20 27 §1.33 | 2.5968 | 18 30 4.2 | 12.465 
3 | 18 28 7.80 | s.7agt | 25 2t 47-5 | 9% 7 3 | 20 30 11.98 | a.s909 | 18 18 33.5 | 12.557 
4 | 38 30 51.36 | e708 | 25 6 47.8 | 5.087 | 4 | 20 32 32.12 | ossrg | 18 6 57.3 | 21.698 
§ | 18 33 34-54] e710 | 25 1 37-1 | 5-268 § § | 20 34 51-76 | a.sasa | 17 $5 15-7 | 83-737 
6 | x8 36 17.33 | 27098 | 24 56 35.6 5.448 | 6 | 20 37 10.90 | a.sr8 1] 17 43 28.9 | 22.623 
7 | 18 38 59.72 | 2.7088 | 24 50 43-3 | 5.627] 7 | 20 39 29.54 | 2.9086] 17 31 36.9 | 12.908 
8 | 18 41 41.72 | 2.6965 | 24 45 004 s-803 | 8 | 20 41 47.69 |] 2.0983 | 17 19 40.0 | 13.990 
9 | 18 44 23-29 | 2.@o. | 24 39 7-0] 59771 9 | 20 44 5.34] sapos | 37 7 33.2] 12.073 
10 | 18 47 4.44 | 2.683 |] 24 33 3-2 | 6149] ro |; 20 46 22.50 | 2.289 | 16 §5 32.5 | 22.150 
tz |} 18 49 45.16 | 2.675: | 24 26 49.1 6.902 | 1 | 20 48 39.17 | 2.27388 | 136 43 20.2 | ra.008 
12 | 18 §2 25.4§ | 2.6678 | 24 20 24.7 6.49t | 12 | 20 50 §5.36 | 2.2668 | 16 $2 4.3 | re.305 
13 | 18 §5 529 | 2.6603 | 24 13 §0.2 | 6.6598 7 13 | 20 §3 11.07 | 2.2579 | 16 18 43.8 | 12.576 
14 | 18 57 44.68 | 2.658] 24 7 5.8] 6.823] 14 | 20 5§ 26.31 | 2.0902 | 316 6 19.2 | 12.048 
1§ | 19 © 23.62 | 2.6952 | 24 © 11.5 6.987 ] 15 20 57 41.08 | sagan | 25 §3 50.1 | mes. 
16/19 3 2.09] 26373 | 23 §3 7-4 7-148 1 16 | 20 §9 §§.38 | a.asee | 15 41 16.9 | 12.597 
17 | 19 § 40.10 | 2.6095 | 233 45 53-7 7.38 | 17. 21 2 9g.23 | s.en67 | 25 28 39.7 | ra.6s3 
18 | 19 8 17.63 | 2.6016 | 23 38 30.4 | 7.067] 18 | 21 4 22.58 | sare | 1g 15 58.5 | 12.738 
19 | 19 10 §4.69 | 2.6197 | 23 30 57-7 7.643 | Ig 21 6 35.50 | e. 2225 1§ 3 13-§ | re.760 
20 | 19 13 31-27 | 2.6036 | 33 23 1§.7 7-777 | 20 21 38 47.96 | amgo| 4 §0 24.7 | r0.8e3 
az | 19 16 7.36 | 25978 | 23 15 24.5 7.999 | 21 , 21 10 5y.98 | 2.1966 | 14 37 32-3] 22-905 
22 | 19 38 42.96 | 2.583 | 23 7 24.2 8.079 | 22 3I 13 31.55] 2.1898 | 14 24 36.3 | en.960 
23 | 19 22 18.06 | astcg | 22 §9 35.0 | 8.208] 23 21 25 22.68 | 2.2819 | 14 12 36.9 3.038 | 
24 | 19 23 §2.67 | asz6 ls.a2 §0 56.9 | 85:4 § 24 21 17 33.38 | eorye7 1S.13 58 34.2 | 13.078 
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1 ' | 
DI@. ter vee we | DIG. ter Dee. tas 
Gow asenuien 2 Minto. Deciinston e Mineste New. Ansonsion , 0 Mlnece Deslincsion | sstoere. 
MONDAY a0. WEDNESDAY, DECEMBER t. | 
& e ® e ° bad bad & oe ® e e ° e Td ; 
o | et 17 35-38 are [S.29 98 594.8] 261 © 83 55 12.86 | ee? & $4 6.2 | 10 
s ! st 39 99.69 ] anys] 289 46 28.8 | op.2007 
S 88 82 $3.49 | estes | 23 §2 19.0 | 170 
glas eg agt | asst] 33 39 68) pew 
41 2% 96 83.98 | cco | 83 § §8-9 | ope 
g | 22 28 20.5: | cost | 28 $8 83-6 | 29.90 
@) st 90 85.70 | oss | 12 39 22.9] ope 
7 ' a2 38 36.48 | arate | 32 235 48.9] spess 
8 at 9¢ 43.57 | asew 82 328 22.9 |] spe 
9 | a3 96 90.86 | ass | 88 $8 $3.9 | op gm 
so , 88 98 $7-47 | sme | 38 45 28.7 | 89900 
as ' a8 48 5.69 |] acest 33 3t 99.8 | ov 
22 88 43 9-94 | aeons | 88 38 89.8 | 9008 
$5 82 4$ 84.08 | settee | t2 § §§.8 | pegs 
84 «688 97 Bu.t2 | sete! 30 §0 $50] 29-4 
$$ 88 gy 24.87 sete | 10 37 12.8 | epre 
16 0683 §2 84.36 | Bex; s0 33 98.97) spre 
87 88 $3 $5.37 | nates | 10-9 48.7 | were PHASES OF THE MOOK, 
38 | at $$ So 29] ame 9 $5 34-9 | 89-000 
89 | 82 $7 40.34 | ow i 9 48 $4 | ON - 
so ' st $9 43-35 8. oa°¢ g 38 ‘+3 ag. Oy ebea 
a3: 38 8&8 40.03 6. ean Q tq 38. 3. tye 
s3 | 0 § 4431 sess S. 8 96 32-9!) 20] O Full Moon . . . . . . 8 88 goo 
— € Last Quarter . ....- 87 8 80 
TUESDAY yo @ New Moon... .. « S$ 88 89.7 
| a 9 $3.16 | aeme S. 8 52 940] spem > Fisot Quarter . . « «© + JO 8§ 24.5 
s/ 32 9 $355 | ear: A853 3658 | spe 
8 88 88 $4.69 cove! 8 437-4 | tom a ee ee 
gi 33 83 $6 @ a 7 #9 370 ag-0n7 eh 
4 38:89 $% 02 | coms 7 39 3$-$ | se-on 
4 23 87 4° as @. ane; 7 23 33 rt) 06-4 r Apogee e ® e e ® e Nov. 80 38.4 
6 8219 4620] te) 79 8 296] woe CC Perigees « « « © © 0 6 6 8 BSG 
7 33:32:55 °7 | cern, = 6 Se 35-8 | tc 
AQ 382 33 $437 | 2.04 64> 803] 1¢-ef 
9 23 35 4640 | 0.009 | 6 26 34.6 | 4-008 
80 «83 87 $3.36 | wom 6:28 O81] soe 
tt 82 99 $1.67] tre § $8 3.3] seen 
cs 8a gt assy | cee | 9 43 55-7 | soe 
83: 8B 53 45355) ree, 6 § 87 455] tenes 
84° 88 §$ 44.38 | 1.0m. 8 6§ 84 «97-9 | tee 
85 | 88 37 43.84 | 8. 0% g 3: 388] aang . 
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| P. L. PL. 
3H Name parted irection Noon. I[[b. of VIb. Xb. of 
ea of Object. Diff. Di. 
| z | Sun W. 88 38 22 gO 12 1] 28539 QI 45 18 18 | s68% 
| SATURN W. | 67 27 22 69 7 24] 2566] 70 47 26 29] 2596 | 
Antares W. 59 49 4! Gr 31 13] ss02 3:12 83 17 =| 
a Pegasi E.] 47 3 24 45 29 O| 28371 43 55 22 26| 910 
a Arietis E.] 88 9g 48 86 28 38| as17] 84 47 7:38) ss46 | 
2} Sun W. | 100 58 16 102 29 18| #975] 104 Oo 30 27] a0, | 
SATURN W. | 80 38 38 82 16 8] 26754 83 53 30 16| so: . 
Antares W. 7 73 12 42 74 51 38{ 26131 76 30 8 35] 2639 | 
a Arietis E.] 74 49 48 73 11 16] 308 71 33 55 7| 2657 
Aldebaran E.j] 107 7 26 105 29 §7]| 26769 103 52 I§ 50] a7or 
| 3 | Sun W. | 112 58 13 114 26 56] so86] 115 55 23 34 | gers 
SATURN W. | 93 30 36 95 5 5%} 27764 96 40 15 34| 2799 
Antares W. ff 86 15 56 87 52 351 27:3) 89 28 § 6] 2735 
| a Aquilz W. | 41 46 41 42 §3 16] «aa3x] 44 «2 10 16 4090 | 
a Arietis E.] 61 49 56 60 13 45| 233] 58 37 2 13| 2738 
Aldebaran E.] 94 15 14 92 39 54| s72] 91 4 29 59| 27% | 
4 | Sun W. | 124 40 43 126 7 25 9183 | 127 33 o 81 sa 
SATURN W. 4106 5 33 107 38 50' 2865] 109 11 44 45 | 2885 
| Antares W. 1 99 2 10 100 36 §3| s798] 102 11 45 42 | 2817 
a Aquilz W.f 51 10 7 §2 24 211 38:27 §3 39 54 33] s7s3 | 
a Arietis E.1 49 7 56 47 33 51 | 2821 46 Oo ZA 24| 85: 
| Aldebaran E.jf 8: 39 25 80 6 o| ss9} 78 32 89 51 ae | 
5 | cAquile W. 1 61 17 43 62 35 20] s6x91 63 $3 Ir 17 ses 
l Fomalhaut W.] 36 52 58 38 2 50] 40331 39 13 26 10| 9907 
a Arictis E.] 3642 3 35 9 56) s2r1 33 38 6 27] a6 - 
Aldebaran E.] 69 18 14 67 46 32] a9) 66 15 43 46] 2959 
Pollux E.] 111 22 42 109 50 7] as%95] 108 17 45 26] sy10 | 
| 6] eAquile W. To o71 44:11 73 3 #71 3578 74 22 41 10] 357: | 
Fomalhaut W.] 46 40 19 47 57 11] s6sf 49 14 32 27] 624 
Aldebaran E.] 57 10 24 55 40 20| 30177 54 Xo 49 48 | yox7 | 
Pollux E.]| 99 6 27 97 35 6] ms2f 96 3 32 48| 2965 
7 | eAquile W. | 82 16 49 83 35 55| ss7a—l 84 55 14 2] 3577 
Fomalhaut W.] 57 7 28 58 27 23 3516] 59 47 745] s90) 
! a Pegasi W. | 34 3: 4 35 51 37' stl 37 12 34 23] sero! 
Aldebaran E. 45 15 45 43 47 26! 31057 42 19 5t 34 [  szs2 
; Pollux E.f 86 §9 19 85 29 0] s000f 83 53 28 41 so: 
8 | a Aquilz W. | 92 48 10 94 6 42) s68] 95 25 43 26| 5623 | 
Fomalhaut W.] 67 5: 36 69 12 43 9 ses7 J 70 33 55 11]  s450 
e Pegasi W. |] 45 28 20, 46 51 59 93318 48 15 39 §2] 3300 | 
Pollux E.] 74 59 50. 73 30 23, wart 72 1 32 45 | 3088 | 
Regulus E.] rrr 54 23 | 110 24 32 | goa2} 108 54 25 $1] 3030 
9 | 2 Aquilae W. | 103 12 39! 104 29 $7! 3683] 105 47 3 561 s709 | 
Fomalhaut W.] 78 42 13 3.42. sezd 81 25 46 40 | seas 
| e Pegasi W. | 56 42 11 58 6 58 | 33] 59 31 56 46] ss99 
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LUNAR DISTANCES, | 
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a 
3% | Name and Direction Noon. on IIIb. rr 
me of Object. Dif. Dig. 
a | 

17 | Aldebaran W.]| 75 56 23| 988] 77 30 8757 

Pollux W. | 33 45 55| sa] 35 19 9758 | 
JUBITER E. 39 30 41 | 2861] 37 57 2826 

Spica E. 57 55 1§| 2736 56 19 2707 
VENUS E.] 69 25 28; s29] 67 59 3178 

Sun E.| 90 59 28| s18] 89 31 ts | 

‘18 | Aldebaran W.] 88 41 10| 2670] go 18 2616 | 
Pollux W. | 46 30 48| 2367 48 8 256 
Spica E.| 45 1 35| ul 43 23 as7a 
VENUS E. 57 53 7| 3087] 56 22 9032 
Sun E.f 79 6 §9| 2973] 77 36 2985 
19 | Aldebaran W. | 101 51 15| 95926} 103 31 2473 
Pollux W. |] 59 44 47| 205] 61 26 2436 

VENus E.f 45 §3 10; so] 44 21 a887 | 
Sun E.] 66 49 1: 8:5) 65 15 8755 
20 | Pollux W. | 73 28 26! a3] 75 13 2283 
Regulus W. | 36 27 16: asa] 38 12 ea71 

Sun E. 54 3 46' 2656] §2 26 sco 

| 21 | Pollux W. | 87 41 20 | 2196 89 29 8149 | 

Regulus W. | 50 42 36, sa] §2 31 2134 | 

Sun E.[ 40 50 §§| ests] 39 10 “78 
25 | Sun W. 16 10 56 | 437, 17 54 2384 
Fomalhaut E.] 73 1 7! ssa] 71 17 2469 

| a Pegasi E.1 93 34 29] stm] 9 44 2196 , 
26 | Sun W.] 30 1 1! agord 31 44 2490 
| Fomathaut E.]| 59 28 35| stor] 57 49 2723 
a Pegasi E.f 78 59 25| saul 77 11 2260 
a Arietis E.] 121 36 21| sopel 119 44 2109 
27 | Sun ; W. 1 43 42 8 m8 45 23 2548 
« Pegasi E.| 64 45 50' sss7] 63 1 2427 
a Arietis E. | 106 51 46! sto] 105 2 ezs8 
38 | Sun W. 1 57 : 26 238] 5§8 39 2695 
a Peeasi E. §I 5 17; 23681 49 25 9673 
c Arietis E.] 92 3t 25] s315) 90 4§ 2368 
Aldebaran E. [| 124 39 8| 2383] 122 $5 2429 
29 Stn W. | 69 54 1| sal 71 28 s849 
| a Arietis E.| 78 38 31/1 s6:] 76 56 2516 
| Aldebaran E.] 110 57 37! e31:] 109 16 e561 
30 ! Sux W. | 82 19 38) = span 83 51 298 
a Aquilz W. 39 19 3, «asf 40 23 §9 4145 

a Arietis E. 65 13 20, s6o7$ 63 34 34 6s 

| Aldebaran E.]| 97 40 47: s6] 96 2 $5 ates | 
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| Sun E.] 73 &$ 8% omi 78 29 «68 /| os 9 6 10 os 68 22 $3 | ofr 

i I 
29 | Aldeberamn W. |] 108 56 16: aye] t10 38 sa esti tis 2 371 «esp 8835 46 84: en) 
Pollas W. 7 66 32 62 eee f 65 16 5) | appt 69 99 48: end 72 43 §t = ent 
Vaxve E.1 39 45 @© o@:f 3% 83 S&S sf 36 38 62 Mes 895 § 37! eet 
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eo Fegaal E. 799 42 tart $0 Bay ot 64 36 gt) ott 68 45 39) 
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Tues. 
Wed. 
Thur. 
Frid. 


Sat. 


SON. 


Mon. 


Tues. 


| Frid. 


Sat. 


ee 


Wed. 
Thur. 


Day of the Month 


Oo o~) Aah> Wh 


DECEMBER, 1897. 


AT GREENWICH APPARENT NOON. 


Apperent 
Right Ascension. 


h m 
16 31 


6 
45-60 


16 36 5.43 
16 40 25.85 


16 44 46.83 


16 49 
16 53 


16 57 
17 2 
17 6 


17 11 
17 15 
17 19 


17 24 
17 28 


17 33 
17 37 


17 42 
17 46 


17 50 
17 55 


8.36 
30.41 


52.96 
15.98 
39-45 


3-35 
27.65 
52.32 


17-34 
42.69 
8.31 


34-20 
0.32 
26.61 


53-97 
19.65 


17 59 46.30 


18 4 
138 8 
18 13 


18 17 
18 21 
18 26 


18 30 
18 35 


13.00 
39-70 
6.37 


32.96 
59-44 
25-77 


51.91 
17.83 


18 39 43.48 


18 44 
18 48 


8.84 
33.88 





22 27 14.5 
22 34 24.1 


2241 7.2 
22 47 23.6 
22 53 13-2 


a2 58 35.6 
23 3 30-9 
23 7 58.7 


23 11 58.8 


23 25 32.3 
23 18 36.0 


23 21 12.6 
23 23 21.2 
2325 1.6 


23 26 13.8 
23 26 57.6 
23 27 13.2 


2327 0.4 
23 26 19.2 


23 25 9-7 


23 23 31.9 
23 21 25.9 
23 18 51.7 


23 15 49-4 
23 12 19.1 
23 8 21.0 
23 3 55-1 


Difz. for 
s Hour. 


—22.74 
21.68 
20.62 


19-54 
18.45 
17°35 


—16.24 
35.12 
14.00 

—12.87 
11.73 
10.58 

— 942 


7.83 


— §-94 
477 
- 20§2 
— 0.06 
+ 1.13 
2-33 
3-49 
+ 4.66 
7.0% 


+ 8.38 


9-34 
10.50 
13.66 


11.037 JS. 22 §9 1.6 | +12.8: 


18.37 


70.32 
70.41 
70.49 


70-57 
70.64 
70.71 


70.78 
70.84 
70.90 


70.96 


71.01 
71.05 


71.09 
71.13 
71.16 


71.19 
71.22 
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Nors.—The mean time of epmidiameter passing may be found by subtracting &.19 from the eidereal time. 


The sign — prefized to the hourly change of declination indicates that south deciinstions are increasing ; 
the sign + indicates that south decliaatians are decreasing. 
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ty Sus tete| ects 23:49 35] Oe fss | 6:55 24-52] wre | 26 9:15 8] tm 
84 State ewe, 33:96:59 4: Oomstsg l 6 57 3959] ere 26 6 33.9 8.039 
94 gg th 84:16 1 a wel 33 98 15 48 CoG tg 86 $9 48.339 | erpte ! 986 7 55.7 @ or 
9% 3 th ge cel wom 33 $166 tres re | § 8 arg] arm] 6 8 1431 aoe 
(yg 80 1% gg cee | 35 tt get | baw tty] § «6 88.09 | arms 86 9 41.8 @ try 
1 4g 88 4257 owes 24d Fy hE tS | § 6 24.09 | acme! 32% 101946 8 coe 
t9 § 84 4* 4% @ @,% z4 2G 26 8 € asp § 89 § 4 g%.ta O. ened ! ah to 423 § @ +48 
3D 3 3% $4 8 a ws 3h gr te 4 | Geese fF sv | § 80 4*.8) Gy amag 36 48 23.8 Oem 
8e- 9 8) 8.4 Orme By IY a9 | G@epfiss | §$ 83 o 30 “=| a6 tt 436 | o = 
83° § yt Fet ere 34 42 7,3 otf 3a § 35 88.63 : eamg 26 32 97 58 are 
83' 939 86 °% ard 2, 4% -72, + wh 83 § 17 845" ean 3 138 6 § | Cems 
8o' 9g 94 38.5%) erie N25 $e 88.9 s@- fag ' $19 34576 ' aot N BH 39 3.6 |- ane 


0 ©~ 3] GAuewnn 6 


DECEMBER, 1897. 


Vil. 


GREENWICH MEAN TIME. 





THE MOON'S RIGHT ASCENSION AND DECLINATION. 


Right Diff. for Diff. for 

Asceusioa. 1 Minute. Declination. 1 Minute 
- THURSDAY 9g. 
b pp 8 e e ° @ @ 
§ 19 36.74 | 2.2028 |N.26 12 3.6] 0.078 
§ 2x 48.92 | 2.9032 | 26 11 55.1 0,204 
§ 24 «4.1K |] 2.0032 | 26 11% 39.1% | 0.330 
§ 26 13.3% | 2.2093 | 26 IF 15.5 0.457 
§ 28 25.51 | 2.20393 | 26 10 44.3 0. 583 
§ 30 37.7% | 2.2032 | 26 10 §.5 0.709 
5 32 49.90 | 2.003: | 26 9g 19.2 0.835 
§ 35 2.08 | 2.2008 | 26 8 25.3] 0.962 
5 37 14.24 | 2.0005 | 26 7 23.8 2.088 
§ 39 26.38 | 2.2008 | 26 6 14.8 | 1.213 
§ 41 38.50 | 2.2018 | 26 4 58.2 3.399 
5 43 50.59 | sacs | 26 3 34.3 | 1.465 
5 46 2.64 | 2.2006 | 26 2 2.4 1.993 
§ 48 14.66 | 2.2000) 26 O 23.2 1.736 
§ 50 26.64 | 2.1993 | 25 58 36.5 2.842 
§ §2 38.57 | 2.1985 | 25 56 42.2 1.967 
5 54 50.46 | 2.1977 | 25 54 40.5 | 2.092 
§ 57 2.29 | 2.1968 25 §2 31.2 ®. 237 
5 59 14.07 | 22958 25 §0 14.5 2.34 
6 1 25.78 | 2.1067 | 25 47 §0.3 2. 466 
6 3 37-43 | 21987] 25 45 18.6 | 2.590 
6 § 49.02 | 2.1905 | 25 42 39-5 | 2714 
6 8 0.53] 8-198 | 25 39 §2-9 | 2.838 
6 10 11.96 | 9.1899 IN.25 36 §9.0 | 2.96: 
FRIDAY 10. 

6 12 23.32 | «1885 N.25 33 57-6] 3.085 
6 14 34-59 | 22872, 25 30 48.8 | 5.207 
6 16 45.78 | 2.1857 | 25 27 32.7 3.389 
6 38 56.87 | «18: | 25 24 9.3] 3-452 
6 21 7.87 | 9.183 | 25 20 38.5 | 3.576 
6 23 18.77 | 2.1808 | 2§ 17 0.4 $696 
6 25 29.56 | 2.1791 | 25 13 15.0 | 3.817 
6 27 40.26 | 2.1773 | 2§ 9 22.4 3.937 
6 29 50.84 | 21755 | 25 § 22.6 4.058 
6 32 1.32 | asx | 2§ I 15.5 4-178 
6 34 11.68 | s.s7x7 | 24 57 1.2 | 4.298 
6 36 21.92 | s.1697 | 24 §2 39.8 4-417 
6 38 32.04 | s.1677 | 24 48 11.2] 4.536 
6 40 42.04 | 2.1656 | 24 43 35-5 | 4-656 
6 42 §1.91 | s.1635 | 24 38 §2.7 | 4.772 
6 45 1.66 | s.1613 | 24 34 2.8 4.890 
6 47 11.27 | s.3992 ' 24 29 5§-9 §.007 
6 49 20.75 | 2.1388 | 24 24 2.0 $123 
6 §1 30.09 | 2.1546 24 18 §1.2 $- 299 
6 53 39.30 | s.2528! 24 13 33-3 | 5-358 
6 55 48.36 | s.1098!' 24 8 8.5 §$.470 
6 57 57-28 | 1674 | 24 2 36.9} 5.585 
7 0 6.05] 2149 23 §6 58.3 5. 699 
7 2 34.67 | a.reme 23 §3 13.0 °° 5.822 
7 4 23.14 | 2.1999 N.23 45 20.9 5.935 


© OY AQurhwnann sd 


Diff. for 
: Mine 


Right 
Ascensica, 


3 Minuet Declination. 


SATURDAY rz. 


hm °s 8 ._ 7 ° ° 
7 4 23.14 | 8.1309 IN.23 45 20.9] 5.909 
7 6 31.46 | 2.1373 | 23 39 22.0 6.038 
7 8 39.62] 2.1358 | 23 33 16.4] 6.290 
7 10 47.63 | 2.1328 | 23 27 4.0 6. s68 
7 12 55-48 | 2.1995 | 23 20 45.0] 6578 
715 3-17 | 2.1869 | 23 14 19.4 | 6.480 
7 17 10.70 | a.1842 23 7 47-3 6. 993 
7 19 18.06 | s.xar3 23 1 8.4 6.708 
7 21 25.26 | 2.1186 | 22 §4 23.2 6. Sop 
7 23 32-29 | 2.2398 22 47 31.3 6.987 
7 25 39-16 | s.z13: | 22 40 33.1 7-084 
7 27 45.86 | 2.1103 | 22 33 28.4] 9.123: 
7 29 $2.39 | #107 | 22 26 17.4) 7.297 
7 33 58.75 | 2.1045 | 22 19 0.0] 7.368 
7 34 4-93 | s-20r7 | 22 1% 36.4} 7.446 
7 36 10.95 | 2.0988 | 22 ¢ 6.5 | 552 
7 38 16.79 | 2.09598 | 21 56 30.3 | 7.656 
7 40 22.45 | 2.0989 | 21 48 48.0 | 97.737 
7 42 27.94 | %-cp0 | 2% 40 §9.5 | 7-899 
7 44 33-25 | 2.067: | 22 33 49] 7.960 
7 46 38.39 | s.o82 | 21 25 4.3] S.oés 
7 48 43-35 | 2.0813 | 2: 16 §7.6 | 8.26: 
7 §0 48.14 | 2.0783 | 23 8 45.0] 8.260 
7 52 §2.75 | 2.0733 IN.22 0 26.41 & sap 
SUNDAY 132. 

7 $4 57-17 | 2.0723 IN.20 52 1.9] 8.57 
7 57 1-42 | 2.069 | 20 43 $1.6 | 8.ss3 
7 59 5-§0 | 8.0663 | 20 34 55-5 | 8.690 
8 1 9.40 | 2.0635 | 20 26 13.6 8.767 
8 3 13.132 | 2.0606 | 20 17 25.9 8.842 
8 § 16.67 | 2.0577 | 20 8 32.6] 8.936 
8 7 20.04 | 2.0548] 19 §9 33-6 | 9.090 
8 9g 23.24 | 2.0528 19 §0 29.0 Q 329 
8 11 26.26 | s.08 | 9 gr 18.9 | 9g 225 
8 13 29.11 | a.cg6o] 19 32 }%2]| 9.907 
8 1§ 31.78 | s.ag33 | 9 22 42.0 |] 9.398 
8 17 34.28 | 2.0903 | 19 33 15-4 | 9488 
8 19 36.61 | 2.037% | 19 3 43-4] 9578 
8 21 38.77 | 2.0153 | 38 §4 6.13 9. 666 
8 23 40.75 | 2.0336 | 18 44 23.5 9-754 
8 25 42.56 | 2.088] 18 34 35.6! 9.842 
8 27 44.21 | 2.002 | 18 24 42.5 | o-o08 | 
8 29 45.69 | 2.0833 | 18 14 44.23 | ro.014 
8 31 47.01 | 2.0006 | 18 4 60.8 | sao 
8 33 48.16 | sor78 |] 37 54 32-3 | 20.183 
8 35 49.15 | 2.0153: | 37 44 38.8 | 10.967 
8 37 49-97 | 2-01 | 17 34 0.§ | tasgo 
8 39 $0.64 | 2.0098 | 327 23 36.8 | sagss 
8 4t §1.14 | 2.007: | 17.33 8.$ | sogty 
8 63 $1.49 | 2.006 IN.17 2 35.2 | s0.906 


——a 
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’ os 6 6 ° ° © ° bb a e ' @ e e e e 
o| 8 43 58-49 | aeons Ny 8 958] meet 0! t0 87 §2.08 | 8.9393 N. 7 29 296.9] spar! 
8 8 46$ §1.69 | cone 16 $1 $7.3 mos 2° 80 89 48.03 | s.9908 J 3 $8.0 | es.em 
ai § 47 §t-.? t. pope 26 98 14.6 more fF 2! 80 2t 63.97 | tem 6 48 22.6 | t3.0% 
3 8 92 98.620 | cee. 86 fo 26.9 mets 3. to 83 39 98 comme |) 66 Re 88.$ | ep 20s 
eo] 8 $t $1.37] 0-0. 86 19 34.6 mop f ¢ 10 25 35.56] ¢.008 | 6 80 68.0] opr 
g 1 8 $3 $0.06 | sep 16 8 37.7 wef § 10 37 98.88 | so) 6 7 Bt | ts.ss 
6 8 $9 sr.42 | 2m 16 57 99.8 ome 6. fo ay 37.79 5 term} | § $3 83-8 | 8n.tey 
9 8 $7 49.73 | 8w> 1§ 46 3O.8 , shi 7 | to 38 ay.75 I t.onse § 39 23.8 | 2.0m, 
6 | 8 4) 45%) | totem) | BS 89 89.7; tere BS 80 ¥3 eae | wig § 8§ go.2 | epge 
e@!' 9 1 67.93 | se |] 26 86 4.58 ts. T GQ ' 80 36 £5.84 | s.0n09 $ 88 34.8 °° ter 
10) g 38 a6 88 | tgs $433 444 80tt.e f to) 80 37 82.98 | s.8n0 4 $7 37-8 ' esa 
a8 9 $ 46957 1 sat 16 8 32.6 esc Gitte 80 39 B.oy 0.9199 443 3% 41 tet 
ts gg 7-44-89 | cee 86 40 83-5 te Pts to gt 6.18 | ete | | 6g 29 968 1 tence 
39 O8-4Q | terme 8g 33 28.8 octey FSG tO OZ OLBK | seas 435 33.3 | teers 

t% g 88 48.06 s.grse 84 2% 44.5 tren F 24 680 44 96 63 :.oyte 4 3 37.8 84.108 
8g |! g ty gps 2. gta 34 3§ $7 es.ctg FS) 80 Qh $3.04 s.e0% | 347 w.3 te. sen 
1 | 9 89 37-43 | tere tg gh Steet th | 10 48 49 30 | tony | 3 $3 8.0 | term 
19 9 87 $4.46 | 8.0% 19 $8 2,8 ewer Pty 1 Ww 447 t.ecss |) | § 38 90.8 | te. cme 
34 9 ty 33 $4 s.gten 683 SY 3° 7 er. 00 F t% 80 $3 O92 25!) s.eces ! 3 4 46.9 84. of 
i) @ at 33.33 s.gtes ' 88390637 396 sh Ae Fig ta 46e gS WO t.0099 | 3 4 32.3 te. oud 
a 9 33 2° 79 1 t.9% $59 36 3° 6 es asf 20) to 60 94665) tenet! 8 IH 86.0 | te. aty 
8tg 85 26.35 | ney 8g gy 83 ome Pst 80 6% 52.88 tte Bat $4.0 | se.see 
33 9 37 33 88 ' bento ta §t 34.7 ss. ~§ 23 88 OF 8) OD t.040 9 7 38.6 | te. sap 
39° 9 99 88.16. epee Nea yy 83.8 * ss.cgs § 290 88 8 85.92: t.90e N. 8 99 87.7 1 tents 
TUESDAY %%@ THURSDAY 16. 
©! 9g 32 1% ga |] tee Na 26 497! exp- 7 o' ts 9 22:93 | sree N ot 98 65.5 [| 00.905 
°° 9 33 9% $0 ay) t3 84 $4 § te <* : 88 6 Mug t.qga0 3 2q 3t.§ te. qe 
3 9 38 313° | 22 8 22.7 SB gst za &: 8 9 2397 | 3. gte6 t 30 6.4 at ae 
§ 937 ¥ %% 3. gent ff 4) $4.2 18 9%, 3 88 tO 84.60 ‘2.9 © $§ 39-9 | e.033 
é 93) © $5 | 8 & ot yF Fea ta +68 4 8 83 83.006 8. gate Oe! 12.3 t4.¢™ 
4 94t 3 3° 0. pomp $i 24 39° 4 80 “a: 5 at tg ha 8. ged © 3 44. C6. eg 
6! gay ont! sew 88 rs os eee 6 oat im 7.58) tee N. © 82 25.51 t6.9e 
9 9 46 8677 | ome!) 80 9, 086 rare 7 Bh th $859) tme SO 2 17.8 | 84-505 
a 9 4% 44°17 t.e0e7 80 9f 41% 2° @ 8 %8 3 4.83 3.9%") © 16 44.§ 86. $08 
g' 9 48 460 “9 t.ee'g tO 33 44 3 os %y 9 33 32 8.33 | 8.gat - © 3t 32.4 | $e. 49° 
10 9 > 4% 34 | t oor 19 > 4 § tame F to 88 33 49.0 | rn | © 4$ $6.8 a a 
38 ; Q@ $3 43.75 t.oumn | 80 7 4" 4 teow: F te 88 34 $F oS 8 ¢ of | 8 ODO Ju.y Bq. 20 
$31 9 $4 toe, | syste 958 © 3 too F $2 88 8 4h EF: egve | B84 6 3 os os 
14 9 SH 1%) oe @ 9 et $%-+ "ps woh 3 88 24 44.30 1 6 ote | 2 29 42.4 0e.0m 
ye i oe a eee 953 464 ts oe Pg bt gt ¥4.80 | su $46 10.2) 10.008 
1 30 oO 3° 8t! a ae 919 a 3 one fere ah ty $ee7 . 8 we 865 96.5 = a6.00 
1A 10 38 3a: te 9 2 3% 8 a. pe a) $f as 4. 43, t ae 32 ty 94-6 14.698 
$° 30 § 8 9 ae % ¢) 2&.§ te.ges = gaosae &F 84 5. per 3 3% 32.7 te. deo 
08 380 6 16 86 t tet mowo64%y tor F tS 88 be 68 4? oars B 4s $1.4 04. 48 
1 89 B81), ts ee ar re ee ce CS oe er | 2 $7 3° § tees 
a0 20 8 Sgt! elon R y sau te. 95° 6 ot oh 48 te @. 59 382 gS $4. @a> 
Bt 89 89 g 38> Bote 749 48 3 shoot Fst 88 94 $t 4s 6 te! § 86 a y.3 | 84.“ 
33 %0 t§ o1° t. Jatt 9 oy ot? F ss tt gr Of 44 a cmp | 3 et 2" 9 84. Ge 
Bp ot 8g A ty tw 7 40 ZS oes gh se tt oe 42% 8 ..8 34% “71 84 the 
Be mae as 8 tem N 9 96 4 , -o > Poe ft Gt tae me 9 S o@1> ere! so 
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Right Diff. for 
Hour on. z Minute. 
FRIDAY 17. SUNDAY 19. 
hb eo 8 e e ° @ @ b m e 8 e e ® ® 
©] rr 51 $3.46 | s.orés |S. 4 10 48.4 | 14.66] © | 23 94 87.323 | #0080 |S.15 29 9.4] 23,038 
Zz] Xr $3 $4.55 | s.cacz 4 25 28.0] 14.69] | 33 36 $5.32 | @90398 | 15 42 9.1 | 22.958 
3 | 1 $5 55-87 | 2.040 | 440 7.5 | 24.657] 28 | 23 39 13-78 | 2.3136 | 15 55 4.4 | 12.885 
3 | 1% 57 57-43 | %cabo 4 54 46.8 | 4.6531 § | 13 4% 32.7% | @5196 | 16 7 55.2 | 32.006 
41 <2 59 59.23 | 8.0320 § 9 25.8 | 14.68 | 4 | 23 43 §2.E2 | 8.3273 | 16 20 41.2 | 22,726 
§ | 12 2 1.27} 8.0960 5 24 45 | -63 | § | 33 46 11.99 | ©3353 | 16 83 22.2] 82.604 
6 | 12 4 3-57 | 20005 | § 38 42.7] 14.633] 6 | 33 48 $2.35 | 25633 | 136 45 58.4 | 22.560 
7132 6 6.33 | 2.008 § 53 20.4 | 1.6 1 7 | x3 $0 §3-18 | 2.3523 | 16 58 29.6 | 28.497 
8| 12 8 8.95 | 8.0493 6 7 57-6 | 2.613 | 8 | 13 53 14.50} ©3998 | 17 10 §5.6 [ 28.98% 
Q | 12 10 32.04 | 0.0538 G 32 $4.2 | 14.6039 | 9 | 13 §§ 36.30] 8.9674 | 17 23 16.3 | 28.900 
10 | 12 12 35.40 | 8.0583 6 37 10.0 | 14.590 | 30 | 33 57 §8.59 | 8.3756 | 327 85 31.6 | 22.008 
II | 12 54 19.04 | 8.0630 6 51 45.0 | 4-577 | IZ | 14 O 83.37 | 8.989 | 37 47 41.8 | setts 
12 | 12 16 22.96 | 2.068 7 6 19.2] 2.560] 12 | 14 2 44.64] 2.999] 17 59 45.4 | 28.08 
13 | 12 18 27.17 | ©9797 7 20 $2.4) 14.565 133 | 14 § 8.42 | e.gormp |] x8 r3 43.8] tz.905 
14 | 12 20 31.68 | © 0777 7 35 24.6 | t4.597 [| 14 | 14 7 32.67 | aes | 18 23 36.3 | 21.805 
1g | 12 22 36.49 | 2.0807 7 49 55-7 | 14-908 115 | 34 9 §7-43 | 2-428] 318 35 22.8 | az. 723 
16 | 12 24 41.61 | «0878 8 4 25.6 | 14.988 1 16 | 14 12 22.69 | wease | 18 47 3.1 | 22.600 
17 | 12 26 47.03 | 8.03: 8 18 54.3 | 2-467 | 37 | rq 14 48.45 | 2.43959 | 128 58 37.2 | 32.515 
18 | 12 28 52.78 | s.cpls 8 33 21.6 | 2.403 | 18 | 24 17 14.7% | ©4428 | 19 10 4.9] 11.408 
19 | 12 30 §8.84 | 2.1038 8 47 47-4 | %.4:8 | 19 | 14 19 41.47 | 2.45900 | 19 23 26.2 | 21.098 
20 | 12 33 5-23 | 2.2093 9 211.8 | 14.993 | 20 | 14 22 8.74 | 2.4587 | 19 $2 40.6 | 22.286 
az] 32 3§ 11.96 | sa.r199 9 16 34.6 | 14.966 | 2x | rq 24 36.51 | 2.4670] 19 43 48.4 | 21.079 
22 | 12 37 19.02 | 2.1205 9 30 $5-7 | 2-897 |] 22 | 36 27 «4.78 | ©4750 | 19 54 49.4] rags 
23 | 12 39 26.42 | @.2963 IS. 9 45 15.0 | 24.906 | 23 | 14 29 33.56 | 2.e698 IS.20 5 43.9 | s0.899 
SATURDAY 18. MONDAY 320. 
Oo | x2 41 34.38 | asses |S. 9 59 32.4] 24.978 | © | 24 82 2.84 | 2.e903 [S.20 16 80.1 | raze 
1] 12 43 42.29 | «.138: | 10 13 47.9 | 4.0468 7 3X | 14 34 32.63 |] @. 9007 | 2027 9.7 | 20.998 
2 | 12 45 $0.75 | «1400 | 10 28 1.4] 14.2077 2 | 34 37 2.92 | 8.9090 | 20 37 41.9 | 20.67 
3 | 12 47 §9-57 | e@s08 | 0 42 12.7] 24.170] 3 | 34 39 33-72 | @517% | 20 48 6.6] sass 
4] 12 50 8.77} 1364 | 30 $6 21.8 | 24.139 | 4 | 134 42 §.02 | 2.5237 | 20 58 23.7 | so.200 
§ | 12 §2 18.34 | s.x606 | 2 30 28.6] 14.009 | § | 14 44 36.80 | @.530] 32 8& §3.0] sooty 
6 | 12 54 28.28 | 28.1689 | 22 24 33.23 | 24-053] 6 | 34 47 9.09 | 0.5623] 22 18 34.4] o9s7 
7 | 12 56 38.61 | 2.1759 | 1: 38 35.0 | 4.0101 7 | 214 49 41.88 | @.5907 | 22 28 27.8 | og. 802 
8 | 12 §8 49.33 | ©3819 | 1 52 34.3 | 23.96 7 8 | 34 §2 35.37 |] ©5589 | 82 38 13.0] 9.685 
91/13 1 0.44 | 0.288% | 12 6 30.9] 13.092 | 9 | 14 54 48.95 | 2.9672 | 21 47 $0.0] 9.547 
10 | 313 3 21.94 | #3958 | 32 20 24.8 | 13.873 | 10 | 34 57 23-22 | a.syse | 2x §7 18.7 | 9.407 
| 11] 33 § 23-85 | s.eor9 | 32 34 35.7 | 123.85 | rz | 34 $9 57-97 | 8-583 | 22 6 38.8 | 9.065 
12 | 33 7 36.17 | e.087 | 12 48 3.7] 123.779 | 32 | 35 2 33.23 | 2.9924 | 22 28 50.2] onset 
13] 13 9 48.90 | s.ar36 | 33 «3 48.6] 13.702 113 135 § 8.94 | 2.50 | 22 24 53-0] 8.978 
i 34 | 33 32 2.04] 2.0006 | 28 3 30.3 | 25.668] rq | 25 7 45.34 | ©6073] 22 33 46.8 | 8.825 
1§ | 13 14 35.62 | #2097 | 33 29 8.8 | 19.6:3 1 15 | 3§ 10 23.82 | a6sse | 22 42 31.7 8.672 
16 | 13 16 29.60 | 2.2968 | 13 42 43.8 | 13.535 | 16 | 25 12 58.96 | @.6290 | 22 52 7.5] 6.519 
| 17 | 33 18 44.02 | 2.0699 | 13 56 35.4] 13.096 [17 | 35 14 36.57 | ©6307 | 22 §9 $4.0 | 8. 56g 
18 | 13 20 §8.87 | s.esta 14 9 43-3 | 23-096 | 318 | 35 18 34.64 | ©6389 | 23 7 §1.2 6.907 
19 | 33 23 14.16 | #.2985 | 34 23 7-5 | 83.78 | 19 | 35 20 53.57 | abe | 23 135 58.9] Sos 
| 20 | 33 2§ 29.89 | 2.0699 | 14 36 28.0 | 13.3908 | 20 | 315 23 32.15 | #6533 | 23 23 57.0] 7.807 
az | 33 27 46.07 | 8.073 24 49 44.5 | 23.2062 | 22 | 1§ 26 11.57 | @.6607 | B83 82 45-4 7:73 
22 | 13 30 2.70 | 2.2809 | 25 2 §7.0] s3.179 | 221 15 28 $1.43 | 2.6680 | 83 39 24.0 9-960 
23 | 13 32 19.78 | 2.0885 | 35 16 §.3 | 123.103 | 33 , 15 33 31.73 | ©6790 | 23 46 $2.6] 7.955 
24 | 13 34 37-32 e.op6e 1S.1§ 29 9.4 | 13.008 | 24 | T$ 34 12.45 1 6.@es (5.23 $4 11.2 | 7.006 
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THURSDAY 835. 








39 | 36 36 87.08 | a ~wre 4 

| zw ' 18 43 43-44 | arwe |! Be 36 go. 
st | 28 46 37 36] oo! ag yo 36.6 
a2 ' sh 49 105% | o.-s03 ' 86 BQ 2.8 
a3 | 38 §2 $4.05 | are S 3g 87 26.9 


1 36 39 4.54 | ort | 3§ 42 39-4 
at | 36 91 $210 awe 8§ 46 4.8 


36 94 40 5% | sey: § 25 99 128.2 
a6 97 28.45 gma %.25 $8 19.6 


WEDNESDAY 2a, 


® @ e e ’ 7 °° ° he e e ‘ >. * @ e 
@] 39 36 28.465 | ay S.89 $6 33.3] 7087 ©} 87 48 9.75 | oom S.96 3 8.0] aap 
a1 34 36 $3.60 | aa 24 2 89.7 yo | 2] 87 $0 9283 | aos) 29 $8 97.8 | wee 
8/85 39 39-26 | age | 34 8 87.9 | G8 | 2] 87 943 42.74 1 ate | 29 96 3946! ates 
8 [15 42 17.88] ary] 26 85 $7] Orel § |] 17 50 soso | sens! 29 53 30.8! ong 
@| 83 46 99-49] ere! 24 2243.2] Oa] 4] 17 59 19-09 | comm! 85 50 34.0] soe | 
$139 47 43.24 |] sor! 384 38 9.9 6 997 §/ 38 3 7.90] atms 24 47 35.3 5-000 
@ 1 34 $0 35.38 S| 84 34 26.0 ar 6/18 @ $$.78 0. ned 25 44 4.3 hem 
7139 $3 5.90] arm] 84 40 31.3 otf 7/1 38) 7 43.78 | arte | 29 40 31.3 se) 
Si] 3¢ $$ $2.78] arnus | 24 46 25.8 sO: | 8 | 88 30 31.49 | eres | 85 36 46.2 p. ga 
@1 2$ $8 $7.08 | s.com 24 $23 9.3 $39 9 18 33 29.04 | orem 3$ 33 49.§ | 
30 | 36 68 388.60 ne | 24 $7 43.8 ee $10] 28 16 6.34 | ote | 269 38 40.7 @- 090 * 
ts} 6 ¢ 6.93 | arse | 288 38 §.2 eote fitz | 38 88 93.59 | arte | 24 24 20.3 wep | 
sa 136 6 g3.79] aw! 85 8 383.2 sa ta {38 32 40.17 | oa] 39 319 98.2 os | 
83 | 86 9 37.37 | aster | 36 $83.9] oe f ty | 28 aq 26.67 | worry | 26 85 6.5] «Ons 
tq | 36 83 33:37 | arte 34 37 $9-3 o-0g) F tg | 38 37: 128.57 |] oe [ 26 30 9.5 g-e06 
16 | 36 89 946] ons 34 23 34.8 ewe § 85 | 28 39 68.78 | aves | 26 § 2.6 $ or 
861 26 27 $5.94 | aro! 29 26 99.61 one 161 28 32 99.38 | ans | 26 69 44.51] 5s 
87. | 26 20 43.70 | a0: | 25 32 12.0 87 | 38 54 29.09] «508 | 86 94 35.8 | gets 
38] 36 33 39.73 | = 3§ §§ 32.9 7% 6-38 38 84.60 | evrete | 24 9% 94.6 9. 
| a4 39 «2.8 pra ig 38 40 $9.30 | a.com 34 42 42.9 +o 
2 
| 


° ? 
, o- 
@ w 


FRIDAY 24 


o| 16 40 16.87 1 ates 5.85 95 8.9 | arn f of 28 $4 56.80 | a; S.86 10 41.0] Oo; 
8 | 86 8 $49 «= sodas 34 $7 46.3 03:8 s |] 38 $7 39.837 | o~mt, 36 3 946 i) 
Bo! 36 64 $4. 30 @.6 x | 26 60 83.8 @ 519 2°19 0 3.864 @. Cys 33 96 39 f > ar! 
9 16 G8 4g.ts ate | 260 223.9] eer 5 | tg 2 42.70 | wom! 23 gg co 8! 7 
@ | 86 $8 32.87 | 20% | 386 § 84.4 sos ¢] 19 §$ 33 54 | c.ttes a3 at 43.5 7-90 
$ 36 S$ 38 34 6.0ne 36 6 13.6 8.8 gs) ty 8 4.56 ' aeons 23 3g 3638 a, 
6@' 1697 3077, com! 26 7 485, nom 6 19 10 4a "5 ) ere 2g ah 387 | 7. 
J 87 D9 OrHg 7 ates 36 9 18.0 8.08 71 %9 8§ 24 Fo 6. tary 25 258 38.§ 6 #35 
S 87 8 epf=. ated 3% 10) 34.3 t. te Bi} tg 16 o.88 | ams 33 10 24 5 Qi. 
@| 3? §$ tatty. ober 36 88 33.9 a o<4 9] 80 38 93.08 @. bgt 23 8 79 | 6. ww 
so 617) 8 S854 8 to 2m a3 Bs ewAh io] ty 28 31.49 | ates 33 43 9! 7 0.524 
2°87 38 3857! eee 2612 42.0! aise | tg 23 u%§] etm 2246 O21 hem, 
ta 37 8a yl te 36 84 3-4 | wore s2 89 26 37.386 | ates 32 5° 38.4 Cte) 
sg 187 16 4513 ahem 3453 88.8 - awe ty. Sy sp 84.5% | Ootrar 32037 375), Bee 
te ' 387 19 2492 8 «af-- aM) ty 87 eartee sya) 89 31 62:0! com 38 35 344 ern 
8§ %7 838 3° 73 a* & 3¢ 313 43% | e138 85 "149 34 27:16 6. 19 33 9 33.7 | orm 
36 | 17 384 87 43 6 Seg 3 33 640) ect | 36 ty 37 82 "4 ~~@- Bt 42 $2.1 @ 16 
wy i a7 a8 17.4 6 bsp 3m” 8h aye e-m Esty ty SY Yh ry 6 oa af 4 23% e°s 
36 37 33 Fos ee a tr gn $6) oor J 88 ! iy 923 88.°§ Geet ot 4° 6440 a 
sq | 87 44 49 7? a se yg ee5f 89 ty 44 4f G. We ¢ 23 to 95 5 1 @ tre 
so! ay 8h gh 3" @ t-e of =6 8 34.8 s.c@ fF SO” 68 OP SUL e+ 3 at 383 443 ; ose 
88, 87 $9 WS Ta | & het tw © Ye | otf 32) 39 69 $3 w FT LL en ae 
ee 1 t7 “ 64 63 @ bene yn, Se | e008 § 33, &y $3 3f 3 @.gers , 32 OD $2.2 ma. O98 
2 87 44 8644) a fat A g 848 ont | 33 ' 89 $6 $9" "$ |] one 30 90 356 | mm 
to eb O74 tm he ot Sd we fag! tq oe a cA | aces S20 go 65! oe 


84 
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GREENWICH MEAN TIME. 


THE MOON'S RIGAT ASCENSION AND DECLINATION. 
Diff. for Diff, for | Right Diff. for 
we) atta || meen [te ~ 


SATURDAY 25. MONDAY 27. 





hm =~°s 8 ._ Ff 8 ° 
19 57 30.56 | s.se43 |S.20 40 6.3 | 20.902 
20 O 1.77 | 28.3399 20 29 32.4 | 10.627 
20 2 32.47 | 8.507% | 20 18 §1.0 | 10.752 
20 § 2.66] s.¢98% | 20 8 2.3 | 10.873 
20 7 32.34] 249% | 39 57 6.3 | s0.993 
10 (1.5% | a.4880] 29 46 3.2] 12.109 

20 12 30.18 | 2.4735 | 39 34 53-2 | 22.02% 
20 14 58.33 | 2-469 | 19 23 36.3 | 33.337 
20 17 25.97 | 2.4564 | 39 12 12.7 | 12.448 
20 19 §3.10 | 8.44679 | 319 O 42.5 | 22-557 

10 | 20 22 19.72 | 2.490 | 18 49 §9 | 22.663 § ro 
Ir | 20 24 45.83 | 2.4909 | 38 37 22.9 | 22.768 | XX 
12 | 20 27 11.43 | 8.42% | 28 2§ 33.7 | 132.870] 12 
13 | 20 29 36.52 | ae: | 18 23 38.5 | 22.970 | 38 
14 | 20:32 X.10 | s.qoss | 38 2 37.3 | 28.008 | 14 
15 | 20 34 25.18 | 2.9978 | 37 49 90.3 | 12.16 | 15 
16 | 20 36 48.76 | 2.9888 | 17 37 17.6} 28.057 | 16 
17 | 20 39 11.83 | 2.3803 | 17 24 59.4 | 2-368 | 17 
18 | 20 42 $4.40 | ©3781 17 12 35.8 | 10.498 | 18 
19 | 20 43 56.48 | 2.368 | 137 © 6.8] 18.527 | 19 
20 | 20 46 18.06 | «.3sss5 | 16 47 32.6 | 18.6r2 | 20 
2x | 20 48 39.14 | 2.3673 | 136 34 53-4 | 18.695 | 21 
22 | 20 50 59.73 | 2.8992 | 16 22 9.23] 1.777 | 22 
23 | 20 53 19.83 | s.s310 |[S.16 9 20.2 [ 20.896 | 23 


SUNDAY 26. 


20 55 39-45 | 2sesp |S.15 56 26.5 | rags} © 
20 57 58.58 | 2.8109 | 15 43 28.2] 23.008] 1x 
21 0 17.24 | ss069] 35 30 25.5] r3.08e | 2 
2 35-40 | 8.0989 | 15 17 18.4] 13.15%] 3 

2z 4 §3-1E | sept] 15 4 7-0] 3-03 | 4 
7 10.34 | s.s833 | 314 50 §1.6] s3.090] § 

6 

7 

8 

9 


hm 6 8 >. Fr, 8 ° 
2I 49 13-42 | 8.2675 [S.20 28 24.9 | 24.229 
2i 51 22.08 | s.rgz2 | 10 14 10.3 | 24.860 
ZI 53 30.36 | 2.1348 9 59 53-5 | 24-993 
2% §5 38.26 | s.xr287 9 45 35-0 | 24.929 
2% 57 45-80 | s.zasg 9 31 14.8 | 24-390 
2I 59 52.96 | s.xrty 9 16 53.0 | 14.5976 
22 1 59-77 | 8.1705 9 2 29.7 | %4-4¢01 
22 4 6.22 | 2.1046 8 48 £.9 | 24-495 
22 6 12.32 | 2.0988 
22 8 18.08 | s.093: 
22 10 23.49 | 2.0874 
22 12 28.57 | 2.0819 
22 14 33.32 | 2.0765 
22 16 37.75 | s.o7n1 
22 18 41.85 | 2.0658 
22 20 45.64 | 8.0607 
22 22 49.13 | 8.0556 
22 24 52.31 | 2.0505 
22 26 55.19 | 2.0456 
22 28 57.78 | 2.0408 
22 3% 0.08 | 8.0960 
22 33 2.10 | s.ogzg 
22 35 3.84 | 2.0ca8 
22 37 +§-32 | s.caz3 |S. 
@ 


TUESDAY 28, 


22 39 6.51 | sore |S. 4g 40 43.2 | 24.603 
22 41 7.45 | 2.0196 426 6.4 | 1.613 
22 43 8.14 | 8.0098 4 Ir 29.6 | 24.612 
22 45 8.57 | s.cosa | 3 56 $2.9 | 24.609 
22 47 8.76 | s.cor 3 42 16.5 | 14.605 
22 49 «48.71% | 3.9978 3 27 40.8 | 24.60: 


O ON Audsbwnn 6 
OW O~] Quand | B® mt O 


NW & 


N Ww 
MWOLOwW @ 

ws 

we 

a 

= 


56.7 | 14.610 


PUMMAW AAA Q~2 93 83 82 6 60 6 


a 


2I Q 27.33 | s.9755 | 14 37 32.2] 13.396 22 5x 8.42] s.9035 33 4-4] 24-995 

2I II 43.40 | 8.2676 | 14 24 8.9] 13.420 22 §3 7-90 | 3.9895 3 58 28.9 | 14.588 

21 13 §9.24 | 2.2602 | 34 10 41.8 | ry. 480 22 55 7-136 | 1.9858 2 43 53-8 | 1.580 

ax 16 14.63 | 2.2827 13 §7 12.0 | 23.542 22 57 6.20 | 1.982: 2 29 19.3 | 14.573 

to | 22 18 29.56 | s.as2 | 13 43 36.7 | 13.600] 30 | 22 §9 5.02 | 1.9786 2 14 45-3 | 4.562 
Ir | 21 20 44.04 | #9996 | 13 29 §9.0] 13.696 1 rz | 33. x 3.63] 2.9752 2 012.0 | 2.569 
12 | 23 22 58.07 | #2903 | 33 16 18.0] 13.7017 12 |] 23 3 2.04 | 1.9718 X 45 39-4] 14597 
13 | 2% 2§ 11.67 | s.en90/) 13 2 33.8 | 13.763 1 x3 | 23 § 0.25 | 1.9686 23x 7.6 | 24.523 
14 | 23 27 24.83 | @szs8 | 22 48 46.4] 13.816 | rq | 23 6 58.27 | 2.9656 z 16 36.6 | s.5:0 
15 | 23 29 37-56 | 2.0086) 32 34 56.3 | 13.863 1 r5 | 23 8 56.10 | 1.9603 r 3 6.4] te.098 
16 | 23-3: 49.86 | aars | x2 22 2.8] s3.92: | 16 | 23 10 53-75 | 3.9593 © 47 37-2 | 14.478 
17 | 23 34 «642.74 ]| @305 | 23 7 6.81] 13.998 | 17 , 23 12 §1.22 | 3.9565 O 33 9.0 | rg.96s 

' 38 |] 2x 36 23.20 | 2.1875 | +223 53 8.1 | 24.000) 28 | 23 14 48.52 | 2.9538, © 18 41.9 | 4-063 
| tg | 2% 38 24.25 | «for | rr 39 6.8 | 14.062 | 19 | 33 16 45.65 | 2.9508 'S. O 4 15.9 | t4¢m 
| 20 | 2x 40 34.88 | a.27398 | 31 25 3.0 | 24.083 | 20 23 18 42.612 | 8.948: 'N. © 10 9.0] regng 
2X | BI 42 45.1% | s.2672 | Ir 10 56.8 | 4.108 | 21 , 23 20 39.42 | 1.9555, © 24 32.6 | 24.985 
22 | 2 44 $4.94 | 2.286 | 10 56 48.3 | 14.260 | 22 , 23 22 36.07 | 2.969 | © 38 54.9 |] tesée 
#3 | 23 47 438 | s200 | 10 42 37.6 | t4.295 | 23 23 24 32-57 | 8.9003 © 53 15.9 | msx7 


| 24 BX 49 13.42 | 1473 IS.10 28 24.9 1 | new | 2g 1 23 26 2893 | roots IN. 7 35-4! e888 
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THE MOON'S RIGHT ASCENSION AND DECLINATION. 














Dee. fer Dee. ter DOR. ter O68 ter 
Now asventen. eM De Lenton 8 Nowe assenaen, 9 Minette ‘ Mies 
WEDNESDAY a5. FRIDAY 53. | 
s @e e e e ¢ oe @ ) ry e e q e e e @ 
@ |] 83 26 38.93 | tom Nis 7 33-4 | te-309 1 ©} © 53 27.68 | spree N.t2 99 34.97 | cnets 
gs] a3 88 25.36 | s.one 882 $3.6 | teas 8 2 0 33.68 | s.gete 88 4 38.9 | soon 
9] 83 90 233.3§ | 2.08 | 2 36 tos | om § 8] 8 8 7.68 | sorry | 388 86 39.5 | sn. 098 
91 83 $2 37.88 | sen 2 4 36.3 |] se 7 $$} 8 6 8.69] s.osty: 88 38 46.4! sets 
a) 83 36 83-09 | cow! 8 4 37.6 | soos] 6 | 8 § $7.59] norm! 2 40 49.6 | os. 08) 
$193 36 8.77] ase! 8 28 906] oop 7 $1 8 7 $3.09] 2.003! 83 98 49.8 |! 2.980 
Glas 34 638] vsew| 8.33 07 | corre l 6! 8 9 ghan! npes: 89 4 44-9! t0.0—8 
7 | 33 39 §9.55 | 0.ongs 8a7 9-3 84. 986 7 8 88 93.53 | cme | 33 36 36.9 | 20.09 
8 | 33 gt $9.87 | see! = 6g 8 896] tpg 8 | 8 83 34.32 songs | 83 88 85.0 = 19.709 
9] 23 43 $057] t90t' 69 85 85] tome fe 9] 8 8h 34-02 | Bons | 83 40 9.2! ss.—0 
10 | 83 4$ 4$-°7 | ton 3 ay 23.0 | news 0 ' £37 $0.62 | spe | £3 $2 49.5 | 21.039 
se] 89 47 40 7S | sort! = 9 63 33.9 | th00 F 88 2 39 36.48 | s.cpet! 84 § 3$9 | 28-579 
ta] 83 49 3$-92 | tees) 9 57 324] spe f ta | ot at aa.ga |] sore! 2g rg ghia | se.g0y 
83 | 98 $8 3086 | c.pegs 4 28 19.0] tnnmp § 83 z 23 £8.99 ane | 84 26 26.§ |] st.c 
tq { 283 $3 2%73 | 89 0 4 24 14-3 | 3% 84] 8 25 84.465 | t-ente | 86 37 $0.5] os ge 
29 | 83 $5 90.43] 00d «=. 80 6.9 | epee 2 85 | 8 27 20.69 | cons! 146 49 10.9] s0.pe 
99 1 23 97 89.29! oe 493 57-3 | eeee 2 26] 8 329 7.06] seme §868§ 0 26.9] 82.090 
87: | 83 $0 O93 | tore § 6 46.4] os2c9 P87 | 8 yt 3.98 | wees 689 82 894.7 | O02. 060 
38 o 8s 4§.$§ ou ' § 20 j!.3 aces 8% 8 38 0.10 | t.e003 | 8§ 83 46.3 68. age 
tg | © 8 $9.33 | tm $34 10.9] tw | 8g | 2 346 $6.53! spats | £5 33 496 ' tr.ce 
a0] © 4 $3.68 | «pas $ 47 $0.8 | s34e§ 80, & 30 $3.49 | 8.900) t§ 44 48.6 30m 
ss © 6 48.09 ] &.8-s 6 8 34.9 ] 3: 408 fF 33 838 go.hg | sewer) 84 $4 48.3 mie 
sa | @ §& 42.598 | 1 ote 6 3688.2 | oped 22 8 49 4775 ' 8m 86 6 435 | flee 
83 | © 80 36.3 sty N 6 24 45.01] tpcee ff 33) 8 42 44-7) tomes N16 837 89.6 ory 
THURSDAY jo. SATURDAY, JANUARY 3, 18,4 
of © 83 393.88 | sgn N. 6 43 16. | 90 F ©! 8 46 63.37 tory N26 238 07 ' entre 
f, © 84 34.628] 2.90 6 $$ 440 ms TT Tra alae 
B* © 16 8) 93} 8.qmps J 9 88.0! tpese , 
3° © 88 84.35 | s.qnee | 7 83 34-6 | toy 
al om S853] sor, 7:35 :598 | ee 
$1 082 arp 1b owes! 7 4 83.0] es PHASES OF THE MOON. 
6! o83 92% sory! Bo oa o8s | pee 
71 084.92 555 tom] 8 86 404 | Mee - 
8 ao 87 44%, soar, 8 89 gr 3] 9 o29 cere 
9 O08) 45", t pot . 8 48 ot 09-ads 
10 OO 3t sett te: 8 54 $13 se © FelliMoon ... . Dee. 8 26 $44 
28 © 33 8° 4) 1°) 9 % o©§9! coh Cc Last Quarter o © « «© « 86 86 $3.9 
$3 0 §$ 8353) te gm? | easel @ New Moun . . 2. « 6 « 83 7 $$8 
89 © $7 87-87 twee oy 8h 4a meet Dy First Quarter . 2 2 ee 30 7 867 
SF > 39 88 448 1p 9 4” +3 | va. Oey 
84 oO 68 $r tee yY $a St 3 Sa. M6 eee = 82 , = + * . Pe wee le em 
36 0463 © @ ‘? to £2 8% 3 8m. -88 ab 
. ie Ye er ee CO a oe ee | 
18 ° “6 eat i 1 pe lo. et ee tes r Apogee e e e e ° e Dec. 7 32.6 
19! O44 at, 17% oe ee 00.3°9 r Periges eo e © © © © © 88 8§§ 
Ps] @ py 88 ‘a te» @ st 8 937 8 et 
83 © $2 1" «3: 88 ts 84 tag e8. 608 
83 © 4 2% -3 toe ss B° §4-7 on. she 
sg} @ 9 21°23 198 1132 $70) sao 
#6 §$ 0 94 87°41 teen N88 $3 967: we oe 


/ 
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LUNAR DISTANCES. 










@ 
sf Name and Direction ee IXb. oe 
Fe of Object. Diff. Dig, 
| 
eo + | 
x | Sun Ww. st16} 98 44 48) srs: | 
cAqule W. s78p] 52 19 21| s7s8 | 
a Arietis E. 9775) 47 27 52} s790 , 
Aldebaran E. e065] 80 4 4] sta 
2 | Son W. sa3r} 110 16 54] su45 | 
a Aquile W. 3630 | 62 35 41] 9620 
oe Arietis E. 898i 34 59 45] s12 
Aldebaran E. 9919] 67 40 32] aps: | 
Pollux E. st79 | 109 40 32| stg: 
3 | Sux Ww. ssa] 121 32 58] sss ! 
e Aquilz W. ssa] 73 4 40| ss6: 
Fomalhaut W. s719 48 9 35] séor | 
Aldebaran E. somo] = 55 34 47] s090 
Pollux E. 9591 97 26 22] s967 | 
4 | cAquile W. gs8: 338 | 83 36 o ss | 
Fomalhaut W. $589 ss62] 58 35 23] ss90 
a Pegasi Ww. $573 sso} 35 52 61 sez | 
Aldebaran E. 3090 sts} 43 45 OO} = s1a9 
Pollux E. good sooo] 85 23 45 | 9036 
5 |cAquile WwW. 607 8] 94 4 24] ses | 
Fomalhaat W. 3507 ss] 69 15 43] sev. 
a Pegasi Ww. $370 sus] 46 50 25] sss 
Pollux E. 9053 sta] 73 29 28] 067° 
Reguius E. 9035 943] TIO 23 59] 3047 | 
6 | « Aquile W. 9661 3679 1 104 25 51] 9689 
Fomalhant W.] 75 59 sa7t si67] 80 2 21] 9466 
a Pegasi W. 1 53 49 52] 3093 sar} 58 3.131] 35276 | 
Pollux E. 6 soor} 61 40 54) s008 | 
Regulus E. 966} 98 31 43] 3088 | 
7 | Fomalhaut W. 463] 90 5% 2] sobs 
a Pegasi W. suSp 69 22 44] $246 
a Arietis W. sis8 | 25 52 27] sts 
Pollux E. sia 49 56 9] site 
Regulus E. 976] 86 42 0] 9077: 
8 | Fomalhaut W. sa79 | 101 38 47] 5482 
o Pegasi WwW. s2z7 | 80 46 15] seas 
| ce Arietis W. 3112, 37 33 OO] sr09 
Pollux E. 3133 | 38 14 33] st36 
| Regulus E. 3750 74 52 54] s07% 
I Juriter E. $146 |] I13 22 59] Stes 
9 | « Pegasi W. $211] 92 123 4O| se0p 
a Arietis W. sos | 49 18 52] sots 
| Regulus E. 3 | 63 2 44] sobs 
| Jupiter E. sisof SOK 43 42] = 3227 
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Pt. PL "Pe 
Th Meme cod Parorts ee F aidight xv wf XVIII™ 1 ot XX 
32 of ovrece laf inf me 

OO ” e e @ e .! e oe a OO e 

gs Sts W. Pitan tr so ef ror yy gy! ots toy 6 ag] geet tog 99 7 
|: Aguile OW. syste 5a gt ae ane 960 7 58! wel $7 26 $7 
e Anetis E.7 46 $3 88 o-f 44.25 go) orl 42 46 90) tr 48 tt to 
Aliebasan E. 7 78 go 49, ©] 70 96.22 ap] 75 22 9 a] 73 49 55 

a sts W. Pitts 42.82) sop Gitts 7 35 «sete 81g 83 5) seme] 88g 56 gt 
e Ayaile Ww. 63 $3 $4 wel 66 82 th = pty 66 30 47] set 67 49 24 

e Anetis F. $3.27 42 wet 81 $5 $y, cof 30 34 so ate |S Sg 84 
A'ieacan iF. ()? % 63 omest 6g 37 92 ape 63 6 25) 3 ape 68 8g 35 

i dias Ef tos 8 tape f th 39 45. mee 105 3 39 «sper ft 803 38 47 

j I 

3 os. W. Fr22 6% 33) seek 8246 tg $7 380tnse 235 43 80) | net 837 6 ty 
e Aguile Ww. 742334) 0 we 76-42 320 ete 770 8 8g) ae 78 80 36 
Beeeatang WW. 49 36 52 vest & 45 $$ 3 3=masf $2 8 43! stort $3 89 $2 
Aifebaram oF. 0 $e § 82) er 52 55 52 we $8 6 4b eet 4g 37 55 

V tius E.] 95 55 28 ws 94 26 45, atel 92 $4 12 eget gt 33 ay 

q@ ¢ Aquila W. 7 84 $4 4% ver 80 ty 32: soe 87 32 13! se | 88 50 49 
t malhaat W. $9 $4 $2 seh G8 84 339° wh 2 36 26) eset 63 $4 84 

oe Wegani Ww. 37 03) 9 tees 13 36 24) 3 3sern td 89 $6 OO: gel gt 18 44 
Aldebaran E. 4237 35 tee ger GO) & —gtee 39 38) § ew 97 96 85 
t.dlas E.] 53 $4 4 mf As ag yo ttt 8059 4 mel 79 85 45 

g «Agile W. 7 95 38 43) wed oh go yg owe i 97 $8 390 steel 99 86 86 
E.oalhbant WW. rr Le ed 2 > ae Oe OC 73.37 44 «sere 74 38 54 

o Fr gases Ww. 435 83 4° » Be 4a 37 $2 vies $3 8 36 spe §3 34 

BP oiius B. 72 «gs v8 TO 58 $3 a | a | tz. get 67 34 36 
Keculus Bb. Fer 64 gg) pas f tor 2g yg eal 80g 96 7 py] 10g 87 34 

6 «Aquilae Ww’ 196 92 qn wef toh $9 3° reef tot 26 a2! may 399 33 32 
t malbaut W. ": 33 33 yore Bs 46 37 ‘ee: "4 $ 33 wht Bg 26 3% 

oe Pegass W.. 6) 37 42 corel 60 42 82 ow 62 87 87. sth 63 92 282 
Poo4s ee ol ee Pe on Oe ey ee? 736 84) pee $$ 45 7 

Ke culae E.T or 356) ered 95 34 8 oth 94 $23) writ gt 3% 40 

7 $F mallant W. v3 23 7 wet yt 3g 88 wh i 906 $4 83 pei GG 8G 83 
elegan WwW. >> a> So case 7B ag 8% be 75 33 oe pase 78 04 CS 

e Arietis WwW. g7 "9 4 341 o8 gf 42 1 @ ga te is! TE gt 42 §t 

R. ling t. e% 3% 8 aoe 47 «© 3? 44% 38 ga! q'es 46 = S$ $f 
Keculus E.f “$15 33) oh “3 4a ae 83 t06 7 poi Mo 47 ay 

& J-mallast W PS 4p 82 oH F tere 3 82 tee fg go gh see ter 8 ah 
ebe ans Ww ": 48 4%, cea =, 4% 3h re ms 9 35 “889 mm 3y % 

oe A- «+ "16 W. ") O &, . arcs 3 one a3 $7 a8 mel 43 25 23 

t a  . #47 28g S$ tp af oo $9 42 8 8 os 2 s§$ co 
Ke. . 9 t. >, sete « se oasa : re a Sn oe ee 
ji +.t88 ee es oe ep te 2h 2e0 pe Pte BY Fm Ee SS qu 

@ ofe.acs Weg we ot, ee kg ty we 30 gk rem 97 86 47 
aX WA © 97 24 ‘ 42 3h) «© ars S344 4! e's $$ t3 a 
Ke, 8 t. ei os o-f f 6 82 veeh $"* 99 $8 te 7 6 49 
}' v.388 BR. fre so § ep vee 850 te Gg? 8 42) tT OS 53 $5, 


14 223i 


a}: 
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e 
3 P. L. P.L. P.L. 
3a Name and Direction | Noon. of IIIb. of VIb. of 
mod of Object. Dift. Diff. Dif. 
é ~ 
e 6 @ e 6 e e 9 id 
10 | « Pegasi W 99 22 54| sao] 100 49 3] sr98f 102 15 14] 3198 
a Arietis W. 56 42 16| soy] 58 Ir 10] yo607 59 40 Q| 3056 
Aldebaran W 25 33 23| 3399) 26 56 26| ssuf 28 20 10| sayy 
Regulus E.] 55 37 43| sz] 54 8 34| sao] 52 39 22] 3046 
JUPITER E.] 94 25 5§| sts] 92 57 I1| st10f 91 29 13] 3206 
| Spica E . | 109 40 35| 3069] 108 Ir 23] ©3096] 106 42 7 | 9053 
| rr | aArietis W. | 68 35 47] 2»0f 70 § 23| 30267 71 35 4| SOOT 73 4 §2] s0:5 
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SATURN E.[ 116 39 8) 89 135 8 35; 275] 193 37 5T] 29657 132 6 55] spay 
| Venus E. 1 117 33 37] soos] 116 rr 26, 33957 114 49 «64 ] 3386] 123 26 33] 375 
14 | Aldebaran W.I] 72 38 33| 2906] 74 10 44] 28] 75 43 10| 9883] 77 15 50| 2672 
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| VENUS E.| 95 13 25| s2x6] 93 47 35| ssorl 92 21 28] 3:88] 90 §5 4] 31:73 
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SATURN E.] 79 23 25! ssf 77 46 50| 26%] 76 9 55| 975] 74 323 41] 2659 
VENUS E.] 83 38 28| son] 82 10 11| 30787 80 4 34] sc60] 79 12 36] s046 
| Sun E.] 98 16 20| 299] 96 46 6] 2983] 95 15 32] m7] 93 44 38 one 
| 17 | Pollux W. 1 68 48 7] asx] 70 28 15] ssf 72 8 47] 28512] 73 49 43| 496 
| Regulus W.T 31 46:13! asexf 33 26 29!) s523) 35 7 30] sore f 36 48 17 ut | 
| SATURN E.| 66 21 20 asta] 64 42 O| s967 63 2 19] s590f Gr 22 15] 2535! 
VENus E.] 71 42 31: s7] 70 113 24! spf 68 39 54] spt] 67 8 2] agora, 
; Sun E.1 86 4 47] sol 84 31 42/ sez] 82 58 15] step] St 24 25 on 
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Day of Month. 


00 ON OA md Ww BD om 


~ . ~— : : 
Day of the Month. | ist. | Och. | 1ch.| 16ch.) Slee 86th. | Slee. 


Semidiameter .| 3.0/ 3.4] 3-9 
Hor. Parallaz . 


ARReht 
Ascension. 


Noon, 


hm s 
20 7 59-44 
20 13 34.61 
20 18 54.15 
20 23 55.83 
20 28 37.19 


20 32 55-50 
20 36 47.83 
20 40 11.04 
20 43 1.89 
20 4§ 17.05 


20 46 53.29 
20 47 47-63 
20 47 57-54 
20 47 21.16 
20 45 57.68 


20 43 47-44 
20 40 §2.33 
20 37 15.87 
20 33 3-29 
20 28 21.42 


20 23 18.40 
2018 3.23 
20 12 45.25 
20 7 33-59 
20 2 36.57 


19 58 1.36 
19 53 $3.70 
39 50 17.84 
19 47 16.54 
IQ 44 $51.32 


19 43 2.48 
19 41 49-56 


MEROURY, 1897. 
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JANUARY. 
Var. of 
RA. Apparent 
for t tion. 
Hour. 
Neon, Neon, 
ry e 0 Ld 
+14.268 | —2I 53 31.4 
19-655 | 21 28 44.8 
19-958) SI 3 7-9 
38.165 | 20 36 51.4 
11.964] 2010 7.9 
+10.243 | —19 43 11.9 
9-096 | 19 16 19.8 
7-816 | 18 49 49.8 
6.998] 31824 2.2 
4-842] 17 59 18.9 
+ 3-196 | -17 36 2.4 
+ 1.95] 17 34 36.0 
— 0.542] 36 §§ 22.5 
2.495 | 16 38 43.0 
4-460| 16 24 55-7 
— 6.980 | -16 14 14.8 
8.188} x6 649.2 
o-8r4 | 16 2 41.4 
12.186] 316 % 47.7 
r2.45] 16 9§ 57.3 
—12.43|-16 8 53.5 
zs.05 | 16 36 15.7 
33-178 | 16 25 40.4 
32.737 | 16 36 42.3 
22.966] 26 48 57.3 
10.968 [37 3 2.4 
or] t7 15 37-5 
8.289 / 17 29 25.0 
Ghon | 17 43 10.2 
Sage] 37 56 40.8 
— 3702 |-18 9 46.5 
— 2.904 | -38 22 39.23 





64.52 


60.15 


45| 5.0] 5.0} 4.6 
8.0 90 10.4 12.0 | 23.2 | 13.3 | 32.3 





FEBRUARY 
q Apparent ‘Deck. 
| ier Meridian 
% Passage. 
sg Neon, | Neon, 
ere ne 
I| 19 41 49-56 | — 2.904 | -18 22 19.2 | —g0.97 | 22 49.6 
2] 19 43 11.45] — 0-88] 2834 11.8] 77/22 45-4 
§$/ 194% 6.55] +0961] 3845 28.6] 96.77] 22 42.8 
41 19 41 32.94 2.734 | 18 55 35.2 £4.58 | 22 39.z 
5| 19 42 28.64] spon} 19 457-0| 92.98/22 36.5 
6| 19 43 52-55 | + 3-993 | - 19 13 20.8) —29.74 | 22 34-8 
7| 3945 39-62] «¢999/ 192043.7] 17.24/22 32.5 
8| 19 47 $0.82] som] 1927 2.9] 24-44) 22 32-2 
9] 19 50 23-24/ 6.768{ 19 32 16.2 31.65 | 22 30.0 
10] 19 §3 35.z0] 7-968] 19 3621.7 8.80 | 22 29.2 
11] 19 56 24.74 | + 8.050 | —19 99 17-9| — 5.87 | 22 28.7 
12] 19 59 $0.62] 6.86] 1942 3.0] — 2.88/22 28.4 
13| 20 331-32] 9-486] 1942 35-9] +15 / 22 28.3 
14] 20 725-5§| ro0e5/ 19 4055-4] 3-23] 22 28.5 
1§| 20 13 32.22] 10.9136] 1999 0.7 6.94 | 22 28.9 
16 | 20 15 49.96 | +20.965 | —19 3§ 50-9| + 9.48] 22 29.4 
17| 2020 18.212] 22.376] I9 3 25-4 22.65 | 22 30.1 
18 | 20 24 55-65] 12.709] 1925 43-5 | 15-84 | 22 30.9 
19] 2029 41.81 | rope] 19 18 44.8 29.05 | 22 31.8 
20 | 20 34 35-84] 12406] 191028.9] 22.98] 22 32.9 
2X | 20 39 37.20 | +12.696 |-—-19 © $6.4] 25.53 | 22 34.3 
22 | 20 44 44-96] 998] 18 50 4.3] s875/ 22 35-4 
23| 20 49 58.90] 13.s00| 18 3755.3] 32-00] 22 36.7 
24) 20 55 18.43] «3-404 ] 18 2428.3] 85-25 | 22 98.2 
25] 2% 043-32] 13.690} 18 943.3] 3890) 22 39-7 
26) ax 6 12.94 | 413-80 | —17 $3 40.2] +41.75 | 28 41-4 
27 | 21 13 46.37] 13-997] 17 3619-2] 45.00] 22 43.2 
a8 | ar 17 24.28] 14.361] 1717.40.28 | 48.25 | 22 44.8 
a9 | 2123 5-99] 0813] 1657 43-4]  51-e9| 22 46.6 
3o| a1 28 51.22] 14-496/ 16 3629.0] 54.72/22 48.5 
31 | 21 34 39-78 | +24-990 | —26 18 57.3 | +57-04 | 28 50.4 
32 | 2% 40 33.47 | 24-736 | 15 50 7-9] +6s.26 | 82 $2.4 


Day of the Month. Sth. | 20th. | US5ch. | Sch. | Bch. 


4-2 
22.3 


3-5 
9.3 


38 
10.0 


Semidiameter. . 


3.0 
Hor. Parallax. . 8o 


KMors.—The sign -+- indicates north declinaticas; the sign — indicates soeth declinations, 
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220 MERCURY, 1897. 
GREENWICH MEAN TIME. 
MAY. | 
4 Apparent Ver. of A 
a ight 
S A en! on. for = Declination. 
3S 
s Noon. Noon. Neon. 
hms 8 of 8 
I} 355 22.09| +7.836)/ +23 § 8.6] +:6.96/ 316.6] £/| 338 8.00! — 0.679/ +25 36 52.8] —19.42 | 22 $3.3 
2} 358 19.82 6.972| 23 x0 36.3 20.96] 15-6] 2| 3 37 59.90/ +0.006| 15 30 12.0 13-98 | 22 49-5 
31 4 056.63] 6.094 / 23123 45-9| +506] 214.3] 3/ 338 8.40] d706¢! 15 25 42.0 8.52 | 22 46.0 
41 4 312.24 §-205| 2314 39-7] —ag6] 312.6) 4] 3 38 33.76 1.480| 5 23 22.4| — 3.18 | 22 42.7 
8| 4 § 6.43 #310] 23 33 19.7 6.08 | £10.57 §| 3 39 16.32 a.390| 35 2311.2] + 2.18 | 22 39.8 
6] @ 639.13 | +5-4183] +23 948.5] —21-50] x 8.0] 6] 3.40 25.51 | + 2.890/ +235 25 5.7] + 7.56 | 22 37-2 
71 4.75029] asa] 23 4 8.6] 16.80) 2 5-3] 7| 342 3%-96| S599} 1529 2.2]  ras4/ 22 34.7 
81 4 8 40.14 1.6% | 22 5623.0; a2.98| x 2.21 8| 343 §39| 4¢2465| 35 34 50:2 17-15 | 22 32.6 
9] 4 9 897| +0767] 2246350] 27.00) 058.8] 9! 344 55-69] «945| 15 4242-8] 2.72 | 22 30.8 
10| 4 9297.26] 0.074] 22 3448.4] 32.84] 055.0] 10) 347 2.73] 5490! 35 5§2136.5! 26.05 | 22 29.2 
Ir} 4 9 §70] —0.88s3/ +2222 8.1] —96.47/ O S08] 1z/ 3 49 26.38 | + 6g90| +26 § 32.3 | +9023 | 22 27.9 
12] 4 8 35.22 1.650] 22 5 39.7/ 9.8} 046.4912] 352 6.50] 7.0z3| 16 16 20.7 §3.95 | 22 26.9 
13] 4 746.90] 2.967/ 21 48 30.0] 44.91} 041-6933! 355 2.96| 7.692] 316 30 38.7! $7.50 | 22 26.2 
14| 4 6 42.09 g.ceg| 22 29 46.8 q8.6e} 036.6] 14| 358 15.64| S964) 16 4618.4] 40.76 | 22 25.6 
15| 4 522.33] s-61z/ 22 939.6] sropz} 031-4915) 4 144-42[ 9-053] 37 312-9] 43-73 | 22 25.4 
16] 4 349-39] —¢120| +20 48 19.0| —s4.72} 025.9] 16) 4 § 29.21 | + 9.700/ +27 23 24.9] +96.39 | 22 25.5 | 
17| 4 2 $25] 544] 2029 57.2 §7-00] 0 20.2117[ 4 929-98] 20.96] 17 .4017.3] 48.75 | 22 25.8 
18] 4 012.00] 4.878/ 20 2 47.§ 8.69} 014.4138) 433 46.68] xz0n7| 18 012.6; 90.80 | 22 26.4 
19] 358 23.88 $t16| 19 39 49 973| © 8&5] 19) 418 19.27] 22.490} 38 20 532 $2.98 | 22 27.2 
20] 356 7.22| $095] 1915 47| Goss! {s8 83/20] 423 7.79| ss94| 1842109) sygr 22 28.3! 
(231 354 0.98} —s.098/ +38 st 3.4] —9p-8& | 23 50.4023 | 4¢ 28 12.25 | 413.019! +19 357-9] +5¢-95 | 22 29.7 | 
22| 35: 53-69] se42| 1827137.7] 58-85) 23 44-4122| 433 32-70] 13-685| 1926 5.7! 55-64 | 22 31.4 
23} 3494949] 5.093] 18 4 42] 57-39| 23 38.51523| 439 9-16] 24-354] 1948 25.5| 55-95 22 33-3 
24} 347 49-93] 4836/ 1742 38.8) 54-8 | 23 32-8] 24) 445 1.69] 15-005} 2010482) 55.87 22 35-5 
25| 345 57-06] 4¢s96| 172016.9) 51-88) 23 27-2125) 451 10.32] 19.695} 2033 4-3] 5-99 22 37-9 
26| 3.4412.79| —esgn| +27 0 12.8| —g8.57| 23 21.6] 26| 4 57 35-07] +16.986| +2055 3.4] -f54-48 | 22 40.7 
'27| 3.42 38.78 9-Bzr/ 316 4r 39.1 44-% | 23 16.3927] § 435-89] 17-005/ 2216 35.6/ $3.13 | 22 43-7 | 
[28] 342 16.56] 9262] 16 24 47.0 99-92 | 23 21-2928) § 1112.72] 17.699| 31 37 30.0] 58.33, 22 47.0' 
(29; 34° 7.39] e995] 26 945-7] 95.13/23 6329) 5 18 25.37] 18359] 2257 35-2| 49-03 | 22 50.5 ' 
| 30] 339 12.35] 298] 25 5642.8] 90.07/23 1.7930) § 2553-60] x6996| 221639.6/ 625 | 22 $4.2 
[ar] 338 32.32] —t.565/ +25 45 43-8] —24-8: | 22 57.4132] 5 33 37-05 | +0p.6ex | +22 34 32.2] +tes.96 | 22 58.2 
132/ 338 8.00[ —adgp| +15 36 52.8 | —29.¢2 | 22 53-3132] § 4X 35-22 | +20.022 | +22 50 57.8 | +99.18 | 23 2.5 
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Day of the Month | let. | Oth. | Rich. | 16th. 
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Wora—The sign + indicates north deciiaations; the sign — indicates south declinaticns, 
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GREENWICH MEAN TIME. 
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a1! so ¢y $8.36! +e3-199:% 788 WB —wepes £8 93.8 
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Dey of Month, 


Apperent 
Fight 
Ascension. 


Noon. 





00 ON A Ub w wm 


SS 68833 


bm s 
18 1§ 42.74 
t2 17 45.97 


38 39 36.73 
33 2I Iz.270 


22 22 29.08 


13 23 29.64 
12 24 I1.73 
13 24 34-31 
12 24 36.39 
12 24 17.08 


T8223 35.63 
IB 22 91.52 
IRZ2XI 4-44 
12 19 34.63 
1237 2.66 


32 14 39-74 
22 31 37.72 
z2 8 29.18 
ta S$ 7-35 
12 x 36.34 


13 8 0.83 
IX 54 25-98 
Zz 50 §7.36 
Iz 47 40.60 
IE 44 41.38 


3342 4-327 
Iz 39 54-41 
rz 38 15.3% 
1337 99° 
Xz 36 40.22 


13 36 46.99 
Iz 37 90.66 


MERCURY, 1897. 


GREENWICH MEAN TIME. 


SEPTEMBER. 


Var. of 
R. A. 
for 
Hour. 


=p 
ry e@ °@ 


+5.465 
@-88: 
4-899 
$-998 
2.894 


+2. 146 
3.954 
+0. $20 
0.358 
2.960 


—8. 997 
$199 


4-205 
S-o48 
5-906 


6.705 
$38 
8.298 
8.452 
S.geo 


~9-003 
8.86: 
8.484 
7-874 
70043 


6.003 
+798 
3-444 
3-908 

esa 


+2.093 
+2.90 


Dethnstioa 


Var, of 
Decl. 
for 1 
H 


our, |Meridian 


= 





Passage. 


b m 


~$ 4.47-4| — 9.8 |- x 32.0 


5 27 24.3 
548 4.2 
6 637.4 
6 22 53.2 


—6 36 40.3 
6 47 46.4 
6 55 59-3 
9 3 §2% 
7 251.0 


~—y x 38 
6 $5 33.0 
646 1.6 
6 32 27.0 
6 14 42-2 


—§ §2 46.0 
5 26 43-9 
4 56 47.6 
4 23 87-2 
3 46 40.8 


—3 7 35-4 
2 26 45-3 
£45 1.2 
z 3137.8 


~O 22 31.4 


+0 36 22.5 
© §2 32.9 
I 2§ 33.9 
2 $3 47-4 
2 87 43-5 


54-17 
49-09 
43-60 
97-64 


— $1.19 
24-83 
16.73 


=— 006 


+ 9g. 
18.72 
6.76 
39-14 
4-60 


+ Go.c2 
70.08 
79-48 
87.87 


94-90 


| 23 48.0 


+100. 24 
109. $8 
30§-73 
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+ 94.18 
85.96 
76-79 
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53-74 
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X 30.3 
x 28.0 
x 25.6 
% 22.9 


I 20.0 
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zr 33.1 
I 9.2 
r 5.0 


I 0.3 
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© 49-9 
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© 38.1 


© 31.6 
o 24.8 
© 17.7 


© 10.4 


$33 01s 
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23 33-5 
23 26.6 
23 20.1 


23 14.0 
23 8.4 
23 3-3 
22 58.8 
22 55.0 


22 51.8 
22 49.2 


| Day of Month, 


Cou AON A wWH Ww BD 





Neen, 
hm 8 
rz 36 46.99 | + 2.035 | + 2 36 40.8 
Iz 37 30.66] sf) 250 26.5 
rr 38 50.49/ 4063| 258 55.4 
313 4045-37; $480) 3 2 92 
12 43 12.83| 689) § o15-6 
1x 46 13.22 | + 8.098 | + 2 53 26.8 
32 49 37-75 | 3S} 242 59-3 
22 $329.74] r398| 226 21.7 
33 57 44-41 | 12.096 2 625.4 
12 219.07] 12-804 243 2.0 
32 7 82.20 | +:2.493 | + 3 16 24.0 
12 12 18.04 | 13-08| 046 53.7 
12 37 37-65 | 13-533 + 0 14 $2.4 
12 23 7:90] 13-9395 | — 0 19 19.4 
12 28 46.97| 14.990] 055 22.7 
12 34 33-3! | +14-96e | — 3 32 59.6 
32 40 25.55| 4-703} 213 53-7 
32 46 22.53 t4-99| 2 §1 50.3 
¥2 52 23.28 | 15-098| 3 32 96.0 
12 $8 26.99 15-206| 413 §9.2 
13 4 32-97 | +15-989 | — 4 55 48.6 
13 30 40.72! 15-383! § 37 55-3 
13 16 49.78 | 15.¢20| 620108 
33 22 §9.81 | 15-488| J 227.5 
3329 30.58 | 19.462 7 44 99-1 
23 35 21.89 +23-¢80'— 8 26 99.6 
13 41 33-59| 1095, 9 8 24.0 
13.47 45-6: 153-906, 9-9 49 47-7 
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14 0 10.43 | 3-98 | 23 23 297.5 


l t 
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~ 9575 
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23 12.6 
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23 19.3 
23 21.6 
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23 26.2 


235 28.4 
23 30.7 











Day of the Month. oc | ||| s | Day of the Meath. Sd. | Sch. | 18ch.| 18eb.| S84. | SSch. 
Semidiameter . e ° 
Hor. Parallax. . 


4°} 34 2.7} 25) 24) 
1051 9.0 7.2| 6.7) 64 


Semidiameter. . 


421 45] 49] SI] 5-1) 4.6 . 
Hor. Parallax. . . 


10.8 | 23.9] 22.9 | 33-6) 23-4| 12.2 


Nors.—The sign + indicates sorth dectinations; the sign — indicates south deciinetions, 
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MEAN TIME. 
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GREENWICH MEAN TIME. 
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MARS, 1897. 





GREENWICH MEAN TIME. 


Apparent 
j Apparent 
ee Declination. 





| Day of Month. 













































bm s ers 
iT) 444 47-84 +2§ 22 37-4 
2| 443 $6.52 2.063 | 2§ 2r 25.2 
3| 443 8.8: 1.912 | 25 20 14.4 
4| 4422474] 1-760| 2519 5.8 
St 441° 44-3! 3-607 | 25 17 59-5 
. 6 44% 7-55| —2-484 | +25 16 55.9 
' 7] 44° 34-47 3.903; 25 15 55-3 
( 8] 440 5.06 1.1590| 25 14 §7-9 
( 9] 439 39-30] 999) 25 14 4k 
10] 4 3917-20] 088| 2§ 13 14.2% 


















'zr| 4 38 58.71% | 0.697 | +25 12 28.0 
12] 4 38 43.81 $47] 25 1% 45.9 
13| 4 38 32.47 o399/ 2531 8.1 
14| 438 24.65| 0.253] 2§ 10 34.7 

1%§| 438 20.29] -o.109/ 2510 5.6 

























16| 4 38 19.36] +0.032/ +25 9 40.9 
17| 4 38 21.80 0.171 | 2§ 9 20.6 
18] 438 27-56] 038] 25 9 49 
19] 4 3836.58] 0443) 25 8 53.7 
20] 4 38 48.82 0.576| 25 8 46.9 











(2tl 439 4.22] +0707 | +25 8 44.4 
22| 439 22.74 0.836 | 25 8 46.4 
23| 4 3944-33} 0963| 25 8 52.6 
24| 440 8.93 3.088 | 2§ Q 32 








4 40 36.49 









26] 441 6.97] +1.3390/4+25 9 36.4 
27| 442 40.31 3.448 | 25 9 58.9 
28| 442 36.48 1.564 2§ 10 25.2 
29] 442 55-42 2.678, 2§ 10 55.0 
30] 4 43 37-06 1-790) 25 32 28.3 





4 44 21.37 | +3.901 +4512 §.0 
445 8.32: +2.010 +25 £2 44.9 





Semidiameter . 
Hor. Parallax . 


2.81 


2.46 


2.48 


0-75 


+3299 
$1.78 













139/132 12.6, 12.0 1-4 | 108 103 Hor. Parallax . 





FEBRUARY. 
































Var. of 














4 | Apparent Apparent Dect. 
8 Ascension. Declination. fore Meridian 
> Passage. 
sg Neon. Noon, 
e 6 @ @ h w 
1 $25 12 44.9] +2.72] 7 56.3 
2] 445 $7.83 2§ 33 27-7 3.84 | 7 $3.2 
3} 4 46 49.87 251413-3| 195] 7 $0.2 | 
4| 447 44-37 2515 1.6 2.03] 7 47-2 
5| 448 41.29 25 15 §2.3 215] 7 44-2 
6); 449 40.58 +25 1645.3 | +2.24| 7 41.2 
7| 45° 42.18 25 17 39-9 2-32} 7 38.3 
8] 4 51 46.04 25 18 36.5 2.39] 7 35:5 
9} 452 52.10 25 19 34-7 2-45} 7 32.6 
10] 454 ©.31 25 20 34.3 2.90] 7 29.8 
Iz} 4 $§ 10.62 +2§ 23 35.0] +2.55| 7 27.2% 
12| 4 56 22.98 2§ 22 36.6 a59| 7 24-4 
%13{ 457 37-33 25 23 38.9 2.6a| 7 21.7 
14| 458 53-61 25 24 41.6 2.64] 7 19.0 
1§/ § o11.78 25 25 44.6 a.64| 7 16.4 
16] § 1 31.80 +25 2647.8 | +2.63| 7 13.8 
17/ § 253-63 25 27 50.8 a.62| 7 11.2 
18| § 417.21 25 28 53.4 a6o| 97 8.7 
19] 5 542-50] s.s90] 2529556] 257| 7 6.2 
zo! 5 7 9-48! 3-659! 2530570) 253/ 7 3-7 
21| § 8 38.10] +3.796 | +25 3257-41 +2-09| 7 1.3 | 
22| g10 8.32 8-791 | 2§ 32 56.6 2.44] 6 58.9 
23) §$ 22 40.35 3-855 | 25 33 54.6 2-38] 6 56.5 | 
24| § 13 13-44 §-928 | 25 34 §1.0 2.31] 6 $4.1 | 
25| 534 48.27] 3-981! 25 35 45-7 a.24| 6 51.7 
26) $16 24.58] +4.093 | +25 36 38.5 | +2.16| 6 49.4 | 
27; § 18 2.34 4104} 25 37 29.2 2.07] 6 47.1 | 
28|/ 519 41.52| 4¢.163| 25 38 17.6 3.97] 6 44.8 | 
29| § 21 22.08 4-220 2539 3§ 3.86| 6 42.5 
30] § 23 4.00] 4.275] 25 39 46.7 3.73 | 6 40.3 
33] § 24 47-23 | +4.328 | +25 40 27.3 | +:.63| 6 38.2 
32] § 26 33.76| +4380 +25 42 4.4] +150; 6 35.9 ' 
- | - ET a ‘ 
Day of the Month. 9h. . B8th. 
bad eo | 
Semidiameter. . 48 46 
8.4 8.0 








\ Nors.—The sign + indicates sorth declinations; the eign — indicates south declinations 









































MARS, 1897. 231 
GREENWICH MEAN TIME | 
I 
MARCH APRIL. | 
Var ef Ver of Var of Ver ef 
1 Agereet ma | Ags srome t-t Agpereat RA | Deel 
? @° Lm | . 
3 Amecas & #71 | Decumet.a nce bd ertd f, Anes e Noe Dechossea. | Gur 3 
3 om —_— 2 ___| a ais Posage ef _ 
2! Nera Neon | Mesa Nem ' x Mase. Masa, See. | Mam, 
he e \e ; ° ° | ° & m he e nd ° 
3) gat sea teem 635999 35) 6:09 O25] t] O22 960] +5402 ' $09 9742.7) ~ ox 
@] $29 gcc] ors! 29 99 467 ny Gangl 21 62g 3g 78] sae] 29 85 GS6 o-85 
9] 32445331 es 29.90 87.8 0 «66 Atl §| Gab sigs] set] say ghz} ste 
@} 9M 53.76) om, Bg gt 4-4 ge 65598 ¢] 628 97 Bgl sete] 29 88 92.8 <9 | 
S| $837 %6 oo 8943 986) sy 6337 "| 6 30 99 Sp - sst9s7-9| sx 
6 $32 6990] ¢e00) #2943 D4] Cer 6 31.6 6! 633 2.06 43-908 +25 87 Goi —-te 
7] 9325383] os2s| 25 42 96.6 am 662955 7] 635 84-98) 530, 25 14 OS Ge 
8 $39 4323 este | 8943 O8 em 627595 8 637 28.96 $9: 8933 He re) 
@| $3533-76| eee s543107] a7, 625391 9 6 9p42-06] seh! 25 gan8| Oe 
to] $3784 40] oom 8545358 “=| Gay2]to 64: g.90 anal $ and pag 
23] $9917.18] tere! sas 43 qh7| tom Oart a 6 44 10.96] 43-409 ( +95 3933-7) — 290 
t2] 9421086) ote] 99463598] ane Cigtiz:. 6626.03) 965! 259 espe] pts 
89! sey $62] ebe] 2343564, toer Crztisy 6 48 41.49 see | 24 57 86.6 Os 
169.43 3-9] eter] 39.435¢-3' oes! Gags 14; Ss057 38] 0, 8453578) Be] SIRo 
a $q 38:6] om! 8594946755 aw 6853 id 6598348] 96 2490900 B78! § 17.3 
I 
6" gg QBssh| tepeleasasss*! -as) 611.5116 635 9909] +3605 +04 46538] — om] 3156 
1 §$m@sest| som: 29439989: am 6 Otisr. 6574653] grt] 26 43 82-8 on] $139 
s* §§8 $5 63 om 80 864297 9: +%bee © 735359 7F © 968 gre | 26 99 82.8 on) $23.3 
9| 9 $4 45 gem 8=— 88 42 907 eo 66 hU6 ghia, 7 882-43 $7191 86 99 25-2 mas) § 306 
mm $5498] Fe = 29 48 57-0 - 6 33 ” 7 4918] ores] 8453996, me] § 90! 
| ' ‘ 
2t § Gy! op age og gets] ays 6 tigiss! 7 Bg7 OO] +5798 +26 27 Gg] —mays!] § 7.3 
ss 66 om st or, 99.47 968 om 6§¢6 SFM 8?) 67 9 8¢-@9 7 | 84 33 43-4 sae! § $7 
sy 6 5 8 493 erm! 39 9246432 arm $s -oisy 788 9405 e770 | 26 28 36.6 ec. | § 90 
86 6 9 785] Bee BF Feo! Bee 848g 697299283) 97! agtsypg] stp] 9 84 
at 7 28.05| sem ss spate ate §s5r)s5 7 2618-87| sre! ag 8559) mar] 5 a8 
. r ] 
as 66 917! 44.000 35 yh gon! “oe §$tztiss 97 tB yt.tg] +508 Gag ¢ 28] -—cess | ¢ 902 
wo Gti ag 2 gee ort yg ate om §$h glee 7 am pads oor 68399 84 ons | 4@ 57.6 
st Gig tg, Frm 8934 6, Ber Sat Gf sh 7 8S1A9S] SO 8959540) ae 4 SO 
ro Gigst vs pa sg gseo eg, be Sar tts, Fate dO | 83 48 37-7 Hm, 4 54-4 
yo 65747 oem 3898 7-9] oes S448 wD 787 gO] Bh! BFERIS4G! aper| ¢ 52.8 
| 
g¢ 61g pias, O05 93597980, om F443! 7 90 1063] 588 O23 97 G8-1] —eeer ¢ 98.3 
92 @as gfe tyees 035 37987 esr S$ ataiss 97 32 aan $397; @25333 8) —eon §¢ 99% 
Dey of he Mach =O ' 4 Pe ID ite 94 eta Dey of he Meath | Cth ‘tie 8m, Slee SOrh 
—_— = a a — —_— = a ' | — -— —— =<: 
{ et e e eo: e o e ej e { ee: @ | o 
Gemri:smomwe , . .' 64 68 68 UD UM) yf i Sem sismetee. . of 3st gpa] 33, $3 8? ge 
Hee fera..ag. . “177 74 73 GSB G% Hy 


bow bagaleag. . ‘| G3 $9| $7| $S $4 


$3 


The otge ¢ retsed ts the bes ¢ -hange of der_ asia af ‘ston that owtt der pehene ae wnereasing end south éect actenp 
ese Goarenting, The wgs - wai ston thet . <= fe a» ate bo 1enmag coi epoth Gor unsthane inereediog, 


ae 


_-_ ow =—_ oe o_o - — i Se = a~mg—gP eee fe - 





MARS, 1897. 


GREENWICH MEAN TIME. 





232 
MAY. 

| Var. of 

(e| Aen steparent, | Deel 
ss | Ascension, Hour, |Meridian 
% | Passage. 

S| Neen. Neon, | Nom. 

hm s ad bm 

rl} 7 30 10.63 —14.01 | 4 53.2 
a} 7 32 32.08 2332 08 14.35 | 4 49-6 
31 7 3452.68 232612.4| 14.69| 448.0 
4| 7 37 12.43 23 20 16.1 15-02| 4 46.4 
51 7 39 33-32 23 14 11.8 35-35] 444.8 
6} 7 41 54-33 +23 759.6] -19.68| 4 43.2 
7| 7 44 338-45 23 130.4] wor} 4 41.6 
8] 7 46 36.67 22 §§ 11.3 16.44] 4 40.0 
9} 7 48 57.98 22 48 3§.2|  16.67| 4 38.4 
10| 7 §t 19.37 22 41 §1.3 17-00} 4 36.8 
rr] 7 $3 40.82 +22 34 59.5| —17-33] 435-3 
32] 756 2.33 22 27 59-9| 37-65} 4 33-7 
13] 7 §8 23.89 22 20 §2.4 17.98 | 4 32.5 
14| 8 043.49 22 13 37.2 18.90} 4 30.5 
15| 8 3 7.12 22 6 14.1 18.62] 428.9 
16] 8 5 28.78 +21 58 43.4] —18.9¢) 4 27-4 
17| 8 750.46 215% 4.9 19.26 | 4 25.8 
18/ 8 1012.16 21 43 18.7 29-58| 4 24.2 
19| 8 12 33.85 21 35 24.8 19-90| 4 22.6 
20] 8 14 55.57 2I 27 23.3 20.22| 4 21.0 
ar| 6 27 17.28 +21 19 14.3] —s05¢1 419-5 
a2| 8 19 38.99 aI 10 §7.3 20.86} 417.9 
|23| 822 a70 ar 2 32.8 22.18] 4 16.3 
124] 8 24 22.40 20 §4 0.8 a1.90/ 4 14.7 
23! 68 26 44.10 20 4§ 22.2 az.8:] 4 13.1 
26| 829 5.78 $20 36 34.3] —en.18] 4 22.6 
27 8 33 27.44 20 27 39.6 22.4§| 4 30.0 
28] 8 33 49.08 20 18 37.6] s2.74) 4 8.4 
29| 8 36 1x70 20 9 28.2 3-04] 4 6.8 
30] 8 38 32.29 20 O1L.4 23-34] 4 52 
131 | 8 40 53-84) +5-698/ +19 $0 47.3| —sa65] 4 3-6 
8 43 15-36 +19 41 15.9| ~29-00] 4 2.0 


\* 





————— =—_ 


| 
| Day of the Month. | 


Semidameter . 
Hor. Parallax . 








2.7| 2.9 
St/ 5.0) 49 48) 47] 46) 45 
I 


2.6) 2.6 





9 14.0 
3 12.4 


JUNE. 
4g Apparent Ver of Apparent 
S A ight for: | Declination. 
P| scension. Hour. 
x) 
B] tee [toe | tee | tem 
hms 8 7, * ° 
r| 8 43.15.36] -+5.896| +19 42 15.9 | —#3.94 
2| 845 36.83] $894] 193% 37-2] 24-24 
3} 847 58.24] 5-898) 1923 51.4] 24.56 
4] 8 5019.60} 5.88) 1912 58.5] 24-84 
5| $5240.90] $.886| 19 358.5] 25-14 
6| S55 2.13] +5-883| +28 5x 51.7] ~25.49 
7| 8 57 23.30 5-880} 18 41 37.8 24.73 
8| 859 44.40| 5-877] 18 31 17.2 26.00 
9/1 9 2 5.42] $874] 182049.6| 26.08 
10] 9 4 26.35 g-871| 18 1015.3 26. 96 
Iz} 9 647.20] +5.867| +17 99 34.4] 26.8 
12| 9 9 7-97 5-864] 17 48 46.8 27.23 
13| 911 28.65 $-860| 17 37 §2-7 27.38 
14| 913 49-25| 35.896] 172652.1] 27.65 
15| 916 9.75] 5.852] 3715 45-3] 87.92 
16| 9 38 30.16] +5.899/ +37 4 33.6/ —sB.19 
17| 92050.50| 5.845] 1653 131.8] a6.45 
18| 9 23 10.75 5-843] 3641 45.6) 8.72 
19| 9 25 30.91 5-838} 16 30 13.2 98.97 
20} 9 2750.99] 5855/ 2618 34.5) ap-a9 
2z| 9 3010.99] +5.892/ +26 649.8) —a9.99 
22] 9 3230.9%| $88] 1554 58.9| 29-76 
23] 9 3450-75] 5-823) 1543 1-9} 89-99 
24| 937 10.52] 5.802) 15 3058.9] 90.24 
25| 9 39 30.2% $-819/ 3518 49.9] 30-49 
26| 941 49-84] +5.8:6/+25 635.1] —90.7¢ 
27| 944 9-39] 5-8:3| 14 5414.5] 90.98 
28| 9 46 28.87 gBro| 14 42 48.2 g!.22 
29! 948 48.27| 5.807] 1%429136.0] 1-45 
301 951 7-60] 5.805] 24 26 38.3) $2.68 
31] 953 26.86) +5.801/ +34 355-3) —31-97 
$2} 9 55 46.06] +5.798/ +13 §z 6.5) —se23 
| 
Day of the Month. Sth. | 16th. | 15th. Sh. S3ch. Ooch. 
@ e o a 
Semidiameter . eo] 2.5{ 2.5! 2.4 
Hor. Parallaz . ° 


44 l 43) 4:3 


Nors.—The sign + indicates north dectisations; the sign — indicates scuth declinaticas. 
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6| x0 23 34.10] +0.287/ +12 29 98.5 | 2.04] 712.0] 6 10 20 10.41 | +1.063 | +12 36 2.7) bax! § 18.8 | 
7] IO 1X 41.33 0.316| 12 28 47.7 2.20| 7 8.2] 7 10 20 36.18 3.084 | Iz 33 26.9 6.55} § 15-3 | 
8] 10 11 49.24 0.344 | 22 27 53.2 2.36{ 7 4-4] 8 1025 2.44 2.10¢] IZ 30 48.2 6.67/ § 31.8 
9] 1013 57.84] 0372] 12 26 54.6 2.52| 7 0.67 9! 10 22 29.19 t.195/ 1328 6.7 679) § 8.3, 
10| 1032 7.30 0.400] 12 25 52.4 2.67/ 656.9] 10 10 21 56.44 1-345 | 22 25 22.3 691! § 4.8: 
12] 10 12 17.02 | +0.498 | +12 24 46.6[ 2.82} 653.1] x41 10 22 24.16 | +1.165 | +33 22 35.3 | 7.039] § 1.3 ! 
12] 10 12 27.60 0.455 | 12 @3 37.2 2.97| 6 49.3] 12! 10 22 §2.35 1.18% ) II 19 45.2 7-18) 4 57-9) 
13| 20 12 38.85 0.484 | 12 22 23.9 3-12] 645-6] 13 10 23 22.00 1.903 | Ir 16 52.3 7-26 | 4 54-4: 
14] 1032 §0.74| 0.909] 322% 7.1 3-37] 6 41.9] 14 | 10 23 50.31 1.082 | 42 13 56.8 7-371 4 $1.0) 
1§| 1033 3-27 0.536} 12 19 46.7 3-42| 6 38.115) 10 24 19.67 tags. 2 10 §8.5 7-48| 447-5, 
16] 10 33 16.43] +0.562| +12 38 22.8] 3.57] 6 34.4 16 | 10 24 49.67| +1.299 +21 757-6} —7.59| 4 44-1 ! 
17] 10 33 30.23 0.988] 12 16 55.4 3-72] 6 30.7117 1025 20.11 1.277 IX 4 $4.2 7:70| 440.7 
18] 10 13 44.66 0.614 | 12 1§ 24.5 3-86] 6 27.1118! 10 25 50.99 8.995! 22 X 48.2 7-8: | 4 37-3, 
19| 10 13 §9-70 0.640] 2 %3 50.2 4or| 6 23.4], 19 r0 26 22.30 1.313' ro 58 39.3 7-921 4 33-9 
20] 1014 135.35 | 0.665] 1212 12.2 4-15| 619.7] 20' 10 26 §4.02 1.9390! 1055 28.0 8.03 | 4 30.5 
21] 10 14 31.62] +0.690/ +12 10 30.9] 4.29] 6 16.0] 21 | 10 27 26.25 | +1.367, #30 §2 14-2] —O.1g| 427.1 | 
22| 10 14 48.50| 0.715] 12 8 46.2 4-43| 6 12.4] 22! 10 27 58.69 1.364 | 10 48 57.7 8.24 | 423-7 
23|/ 3015 §.97 0.740| 32 658.1 4-57| 6 8.7523 1028 31.64 1.3811 10 4§ 38.7 | 8.34' 4 20.3 
24! 10 1§ 24.03 0.764) 12 § 6.6 472] 6 §.1]24' 1029 4.98 1.398 | 10 42 37.3 8.45 | 4 16.9 
2s | 10 15 42.68 0.789{ 32 3133.8 4-85] 6 1.5] 25° r0 29 38.72 1.414! 130 38 53-5 8.55] 413-5 
| I 
126] 1016 1.93] +0.8:3/ +12 113.7] 4.99] § 57-9] 26' 10 30 32.85 +1.430 | +30 35 27.2] 8.65 | 4 tot 
27| 10 16 21.75 0.837] I §9 12.3 $-13] § 54-3 27 10 30 47.36 1-446, 10 31 58.5 8.75 1 4 6.7 
2° 10 16 42.14 0.861! 1157 7.6 $271 § 50.7128 10 31 22.24 1.461 , to 28 27.5 8.85: 4 3:4 
'29| 1017 3.10 0.885 | I: $4 59.6 $-40| 547-1], 29, 10 31 57-49, 1-476 10 24 54.2 om | 4 0.0 
| 30| zo 17 24.62 0.908 | 31 §2 48.4 $-53| $ 43-5] 30 | 10 32 33.21 1.49%, 1021 18.5 3 56.7 
| oy l 
'3r| 10 17 46.69] +0.932 | +113 §0 34.3 | 5.67] § 40.0] 31: 0 33 9-08 , +1.906 +1017 40.5) —9.83 | 3 53-3 
32| 1018 9.32] +0.954 | +33 48 16.6 -§-80| 5 36.4132 10 33 45. 39, +1.520 +1034 0. 3 - 9231 3 §0.0 
( f) 
Day of the Month , Ase Ob. 17th | $8th Day of the Month. \ | te. | 1Bch. 286th. | 
| o _ ” @ | 
Semidiameter . . | 188 | 184), 179! 17.5 |Semidiimeter . | 37 37.1 16.7 { 16.4 16. t 
18) 1.7 | 1.9 ; 16 | Horizontal Parallax . “| 1.60 16, %.§ ts 
‘ 


Horizontal Parallax . . | 


Norz.—The sign + indicates north declinations; the sign — indicates south declinations. 
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B| £8 19 39.26 cBasy rates] 028.2] §/ x3 43 29.56 2 56 50.3 
q| 13 20 27.05 SEYFEX?P, wig] 025.0] 4/ 13 44 16.46 2 §1 50.8 
B| x3 at 34.87 & rS gre 0.06) 021.9] 513345 3.25 2 46 52.3 
G6| 2202 a7 SL Ug Qpal —ze.67/ 018.7] 6) 22 45 49.93 +2 4I 54.5 
9| 13 ee SAK” 3 feat 10.68 / 015.6] 7] rz 46 36.51 2 36 57.5 
8] rr 03 98 a0 gs 909-8] 12.68] 012.4] 8] rz 47 22.98 232 1.2 
Q| 12 aq et 8a ess ang] e690] © 9.37 9/1348 9.33 237 57 
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GREENWICH 
JANUARY. 
Var. of 
4 A ght Apparent Decl. 
3 | Ascension. Declination. fort [Meridian 
. _ Passage. 
s Neon Neon, Noon, 
hm s s oe ” hm 
I] 15 41 38.27 | +0.990 | —-17 35 34.6| —3.04 20 $3.0 
2|1%§ 42 1.92 0.98: | 17 36 47.0 $00 20 49.4 
3} 35 42 25.34 og7t| 17 37 58.3 2.95 | 20 45.9 
4/15 42 48.52 0.962] 1739 8.4 2.90 | 20 42.3 
5) 35 4311-47] o.931| 17 4017.4 2.86 | 20 38.8 
6/ 15 43 34-17] +0941 | —17 41 25.3 | 2.8: | 20 35-2 
7| 35 43 56.62 0.932 | 17 42 32.1 2.76 20 31.7 
| 8/ 15 44 18.82 0.920] 17 43 37-7 2.71 20 28.1 
| 9| 35 44 40-77 0.909 | 17 44 42.1 2.66 20 24.6 
‘30115 45 2-45 0.898 | 17 45 45-3 2.61 ' 20 21.0 
[| 
(31 35 45 23-86 | +0887 |—17 46 47.4 | —2.96) 20 17.4 
12 15 45 45.01 0.876 | 17 47 48.3 2.5: | 20 13.8 
13 1§ 46 5.89 0.864 | 17 48 47-9 2.46 | 20 10.2 
34 1§ 46 26.49 0.852] 17 49 46.5 2.41} 20 6.6 
‘15 15 46 46.80 080] 17 §0 43.9 2.36 20 3.0 
| 
16 3547 6.82] -+0.888 | —-17 §1 40.0} ~-2.32 | 29 59-4 
17, 1§ 47 26.56} 08:6) 17 §2 34.9 2.2% 19 55.8 
18 | 35 47 46.00] 0.804] 17 53 28.7 2.22 ' 19 §2.2 
19:15 48 5.14] o792| 17 $4 21-3 2.17 | 19 48.6 
120; 1§ 48 23.98 | 0779| 17 55 12.6 2.12 | 19 44-9 
{ I 
| 
2X | 15 48 42.52 | to.766 '—197 §6 2.7] 2.07! 19 41.3 
22) 1549 0-74) 0733) 17 56 $1.5 2.02 | 19 37.7 
23 15 49 18.64! 0740) 17 57 39-2 3.96 | 19 34.2 
24 1§ 49 36.23 9796 | 17 58 25.7 2.91 | 19 30.4 
2§ 15 4953-50! o712! 17 59 10.8 ! 3.86 | 19 26.8 
26 15 50 10.44, +0.698  --17 59 §4-7| —2-83 | 19 23.1 
27 1§ 5027.04 0.68% | 18 0 37.4 1.76 | 19 19.4 
28 15 §0 43.30 o6r0| 18 1 18.8 | 1.70 | 19 15.7 
29 15 50 59.23 0.656 | 18 1 §9.0 3.65 | 19 32.1 
jo 1§ 5x 34.82 0.642 | 38 2 37.9 3.60/19 8.4 
‘ 
31 1§ $1 30.05| +o6s7/-18 335-5; —2-55/19 4-7 
32 -1.909|19 1.0 


= 





Semidiameter .... 
Horizontal Parallax . . 08 


1§ 51 44-91 | +0.6:2 | -18 3 aed 





Ret. Och. | Atth | 85th 


Day of the Month 








74| 7 7:5 | 76 
o8 | ag! a9 


Morea.—The sign + indicates north declinations; the sign — indicates south declinaticns, 
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MEAN TIME. 
FEBRUARY. 
3 | App ne Apparent ‘Decks 
g Ascetsion. Declination. fort 
x) 
< Noon, Noon, 
Q 
b m 8 e e o oe 
1] 35 $1 44.9% | +0.612/-18 351.9] —2.50 
21/15 51 59-43 0.597| 18 427.0 3.44 
3] 35 §2 13.59 o.982/ 18 § 0.8 1.39 
4| 15 §2 27.38 0.967] 18 5§ 33.3 1.33 
§| 15 52 40.80| o.s52/ 18 6 4.5 3.08 
6} 15 52 53-85 | +o536/—-18 6 34.5] —2.22 
7131553 6.53 o.§20/ 18 7 3.2 2037 
8} 35 53 18.83 0.504} 18 7 30.6 3.38 
9] 1§ §3 30.75 0.488| 18 7 56.9 1.06 
10 | 35 §3 42.28 o472| 18 8 213.6 2.01 
11] 15 53 53-43| +0.496|-18 8 45.2| —o95 
12/15 54 4.19 0.440] 18 9 7.5 0.90 
13| 15 54 14.56 0.424| 18 9 28.5 0.85 
14) 15 §4 24-55} 0408| 18 9 48.2 0.80 
15| 15 $4 34-15] 0.392] 1810 6.7 0.74 
16 | 15 §4 43.35] +0.375 |—18 10 23.9| 0.69 
17 | 15 $4 §2-15 0.358 | 18 10 39.8 0.64 
18/15 §5 0.54 0.342] 18 10 54.4 0.99 
19/15 §§ 8.54 0.325} 3811 7.8 0.53 
20| 35 5§ 16.13 0.908 | 18 x1 39.9 0.48 
21 | 35 §§ 23.31 | +0.291 | —18 13 30.7 | —o.92 
22| 15 §5 30.09 0.274 | I8 13 40.3 0.$7 
23| 15 §§ 36.45 o.257/ 318 11 48.6 0. $2 
24| 15 $5 42-40 0.240} 18 11 §5.6 0. 26 
25/1 35 55 47-93 0.232} 18 12 1.3 0.81 
26! 3§ §§ §3-06| +0.205/-18 12 5.8] -a16 
27| 1§ §5 57-76 o.187| 18 32 8.9 Ott 
28| 15 56 2.04 0.170{ 3812 10.8 | -0.06 
29/15 56 5.90 0.152 | 18 32 313.5 ©.00 
30/15 56 9.35 0.135 | 38 1213.0] +c.05 
31] 1§ §6 12.37 | +0.117/ -18 312 9.2] +ar10 
32| 35 §6 314.97 | +0.099|-18 12 6.1 | to.15 
—_—_—_—__ ——--' -—-___, 
Day of the Month. $d. | 10cb | 18h. 86h | 
id 
Semidiameter .... 7.7 78 79, 8.0 
Horizontal Parallax. .| ogj| o9 09 


09, 
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Apparent 
Dethnation, 





Noon, 





hme . Lied ere 
15 47 56.05 | —o.70 | -17 39 12.0 , 15 38 39.71 =17 10 3.6 
15°47 38.96] o.715| 17 38 16.0 . 15 38 22.36 17 911.7 
35 47 21.73] a7} 17 3719-7 . 1538 5.15 17 820.5 
15.47 4-36] o7a6}- 17 3623.1] 2.97) 12 54. 15 37 48.09] 0.707' 17 7 29.9 
15 46 46.85] osx] 17 35 26.2 1537.31.19] 0.700| 17 6 40.0 


15 46 29.22 | -0.736| —17 34 29.1 3 15 37 14-45 -17-§ 50.8 
15 4611.49] o740) 17 33 31-8 . 15 36 57.88 75 2.3 
15 45 53-67] 974! 17 32 34-4 : 15 36 41-50 317 414.6 10 26.4" 
15.45.35-75| 077! 1731 36.9 I. 5 15 36 25.31 17 327-7 10 22.2 
15 4517-74] o730| 17 30 39-2 . 1536 9.31 17 241.7 10 18.0 








15 44 59-67 | 0.753] —17 29 41.5 15 35 53-52 “17-1 56.5 
15444154] 0796] 17 28 43-7 15 35 37-94 Wy riz 
15 4423-36] 0738] 1727 45-9 "45 35 22.57 17 0 28.6 
15.44 5-13] 0760] 17 26 48.1 . 15.35 7-42 16 59 46.0 
35 43 46.87] o76r) 17 25 50.4 ! 15 3452-51 16 59 4-3 





15 43 28.58 | —o.76a| —17 24 52.7 3 15 34 37-84 | —0.606 | -16 58 23.6 
15 4310.26 | 0.763] 17 23 55.1 5 "15.34 23-41| 0596) 16.57 43.9 
15 4251.94] a763| 17 22 57.6 - 1534 9.22| 0383] 1657 5.3 
15 42 33.63] 0763) 1722 0.3 . ¥ “1533 55-29| os74| 16 56 27.6 
35421533] 0762) 1727 3.2 6} 20' 15 3341-63] o5s6s| 16 55 51.0 





15 41 $7-03| —0.761|-17 20 6.3 15 33 28.24] 0.552 | -16 55 15.5 
15 41 38.76| 0760] 1719 9.6 15331512, osqt| 1654 41.0 
15 41 20.54] 0.738] 17 18 13.2 1533 2.28| osm} 1654 7.6 
3541 2.37] 0736] 3717 17-1 15 32 49-73] 0-517, 16 53 35-4 
35 40.44.24] 0733) 17 16 21.4 15 3237-48] os0s! 1653 4-4 





15 40 26.18 | —a750 17 15 26.1 15 32 25-52; 0.492 | -16 52 346) 
3$ 40 8.20] o7s7| 27 14 31.2 15 3213.87| euro] 1652 6.0 
15°39 $0.30] o744, 17 13 36.7 : 1§ 32 2.54) 0466] 1651 33.6 
15 39 32-48] o7qo: 2712 42.6 15 3151-$2| o4sy| 16.51 12-4 
1539 14.77| 736! 27 21 49-1 Ir 4 15 3140.81] 04:9] 16 5047.5 








15 3857-18] -o731|—17 10 56.1 r 31 15.31 30-44] —o425 | -16 50 23.9 
15 38 39.71 | -0.73%6|—-17 10 3.6 10 55.8 15382041] -oatt 16 50 1.6} 


























Dey of the Moath, fin. | amu | ash Day of the Month. | ta. | 10 | 18th. 
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Semidiameter . . . . y 87] 7 Semidivmeter oo. J! 87| 86' 86 
, Horizontal Parallax. . x 1.0 Lo x Horizontal Parallax. . 1.0 10 10 





Nore—The sign + indicates north declinations; the sign — indicates south declination, 
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26] 15 §2 15.66 
27| 15 $2 42-91 
28 15 §3 10.31 
29 15 53 37-85 
39 15 54 §-52 


26! ¥§ 40 5.85] +0.870] - 17 40 §1.4 
27| 1§ 40 26.87 0.88: | 17 42 13.0 
28! 1§ 40 48.15 0.892] 17 43 35-2 3-44 


1.238) 18 26 3.2 
3.344 | 18 27 33.7 
t.1go' 1829 4.2 
1.1551 18 30 34.7 


29 1541 9:69} 0903| 17 44 57-9 
30 25 qt 31.49 0.934] 17 46 21.2 
| 


| SEPTEMBER. OCTOBER. 
4 Arent ‘ n Apparent ‘Beck, 4 A ieht - Apparent ‘Decl. 
3 Ascension. fort Declination. or: 3 Ascension. fer a Declination. fer a 
_ s 
; s Noon. Noon Noon, s Noon. | Noon, | Noon 
hm s s ofr ” hms 5 e+ @ 
| x 15 32 56.96 | -+0.547| —-17 10 57-4] —2-52 t 15 41 53-55 | 0-924 | —17 47 45-1 
| 2) 15 33 10.25 0.561] 17 11 58.2 a. 56 2) 15 42 15.85 0.93% | 1749 9-5 
| 3) 15 3323-89] 575] 1733 O.1 2.60 3] 15 42 38.39} o944| 17 50 34.3 
4] 35 33 37-87| 0589] 1714 3.0] 2.64 4| 1543 3-19] 0954] 17 51 59.6 
| §| 35 33 $2.18 0.603/ 1715 6.9 2.68 5] 35 43 24.22 0.964] 17 §3 25.3 
(| 61 15 34 6.83| +0.6:7|/—-17 1611.8] -2.72 6] 15 43 47-48 | +0.974 —17 54 51-4 
| 7| 15 34.21.82] 0.631) 17:17 17-7 2.76 7| X§ 44 10.97 0.98 | 17 §6 17.9 
| 8] 15 3437-74] 0645] 1718 24-5] 2.80 8 15 44 34-68| 0.993] 1757 44-9 
| 9} 15 34 52-78 0.649 | 17 19 32.3 2.84 15 44 58.62 2.002] 17 §9 12.2 
10/ 15 35 8.75 0.672] 17 20 41.0 2.88 X10| 15 4§ 22.77 r.or1r} 18 © 39.8 
1X] 1§ 35 25.04] +0.685| —17 23 §0.6| -s.9 II’ 25 45 47-33 | +100 '-18 2 7.7 
12| 15 35 413.64 0698 | 1723 1.2 2.96 12! 15 40 13.71 3.029; 18 3 35-9 
13] 15 35 58.56 0.711 | 17 24 12.5 $-00 13! 15 46 36.49 1.037, 18 § 4.§ 
t4| 3§ 36 15.80 0.744] 17 25 24.7 $03 14/1547 1-47 1.0495| 18 6 33.3 
1§| 1§ 36 33.35 | o737| 3&7 26 37.8 $06 15| 35 47 26.65 1.053/ 38 8 2.3 
16| 15 36 §3.20| +0790] —17 27 53-7] —g-10 16] 15 47 §2.03| +1.061 —18 9 31.5 
17115 37 935 o763| 3729 6.4 3.33 | 17| 1§ 48 17.60 1.069! I8 1% 1.0 
18] 1§ 37 27 80 0773] 17 30 21.8 3-17 | 18! 15 48 43.35 1.077| 18 12 30.7 
19° 15 37 46.55| 0767| 1731 38.0] 3.20 19! 1549 9.29| 4.085! 1814 0.5 
20 1§ 38 §.59| 799] 1732550] 33 20| 15 49 35-41] 3.092 | 18 1§ 30.5 
21| x§ 38 24.92] +0.811 | —17 34 132.7] 3.26 2%} %3§ §0 1.7%] +1.099'—-18 17 0.7 
22} 35 38 44.54 0.823) 37 35 31.2 $-29 22! 1§ 50 28.18 x.106} 18 18 31.0 
23} 15 39 4-45] 0835] 17 3650.3]  s32 23| 15 5054.8r| 3.113, 1820 1.3 
24| 15 39 24-64] 0.847] 17 38 10.1% 3-34 24 16 §121.60| 1.120, 318 21 31.7 
25| 35 39 45-31 0859] 17 39 30.5 9-96 25 1§ §1 48.56 1-126 | 18 23 2.2 
+1.132 | —18 24 32.7 


| 
3X 15 41 53-55, +0.9%|-17 4745-1] —3-50 


31 1S $4 33-32 +1.160 | —18 32 §.1 
32 1§ 4215.85 +0.931|-17 49 9-5 —3-52 


32°35 55 1.24 +1.165 ,—18 33 35-4 








xz. 








Day of the Month. Day of the Month. | Sth. | 16ch | S4th. | SSd. 











Semidiameter . . .. ; ; 741 Semidiameter . . ..{ 7-3] 7.2 7.2 ' 
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Apa ¢ Apparent | Dect. A ight re pabparent Doce 
Ascension. | , Day. | Declinaticn. | ; Day ‘Meridian Month Ascension. | , ior éclination. 
| Passage.| Day. 
Noon. Noon Voun, Noon Noon, ‘om 
hm se 8 or ” h m hm s 8 
1§ 40 51.39 |+12.120 |—I9 22 25.1 )- 40.02} 2052.0] July 4] 15 32 12.67 |— 5.817 —18 §3 45.9 +19.17 
15 41 38.73] 11-542] 1925 O99] 37-™ 20 37.1 8115 31 50.81] 5-109] 18 52 34.1] 16.78 
15 42 23.67] 30.922] 19 27 27.8| 35.60: 20 22.1 12} 15 31 31.84] 4.370] 1851 32.4] 14.34 
1§ 43 6.05] 10.261] 19 29 45.6] 33.26 20 7.0 16/15 3115.88] 3.607, 18 5041.1! 11.47 
1§ 4345-71 | 9-565] 19 3253-5 | 30-84) 19 52.0 20] 15 31 3.01 | 2523] 1850 0.8, 8.6] 
15 44 22.53 |+ 8.834 |-19 33 52.2] 28.1351 19 36.8 24) T5 30 53-33] 2012 | 18 49 31.7 4 s.52, 
15 44 56.37] 8.075] I9 35 40.5] 25.76] 19 21.6 23) 15 3046.94] 1.182) 18 49 14.3 + 2.85 
¥§ 4§ 27-09] 7.280] 19 3718.2] 23.06/19 6.4F Aug 1/15 3043-89 0.335, 1849 8.7 |— 0.10 
1§ 45 $4-57| 6.456] 19 3845.1] 20.35] 18 51.12 5 | 15 30 44.24 |+ 0.512| 18 4915.1} 3-10 
15 46 18.69] 5.60;] 1940 1.0| 17.59] 18 35.8 9] 35 3047.99] 1.363| 18 49 33.5] 6.09 
15 46 39.38 |+ 4-730/-19 41 §.8] 14.80] 1820.4 13 | 15 30 §5.14 [+ 2.211 1850 3.8 |— 9.08 
15 46 56.56] 3.855! 19 4159.4] t1.99[ 18 4.9 17/35 3t §.67| 3.053] 18 §0 46.1] 12.04 
1§ 47 10.2U| 2.966] 19 4242.7} 9.15| 17 49-4 21/1§ 31 19.56| 3.892] 38 51 40.1 | 14.96 
1§ 47 20.28] 2.067} 19 4312.6] 6.31] 17 33.9 25] 15 31 36.80] 4.726] 18.52 45-7 | 17-85 
15.47 26.74] 1.162] 19 4332.2] 3.46] 17 18.2 29] 15 31 $7-35| 5-545] 1854 2.8] 20.66 
1§ 47 29.58 |+ 0.258 |~19 43 40.3] 0.62/17 2.5 §Sept. 2] 15 32 21.16 + 6.351 | 18 §5 30.9 23-39 
15 47 28.81 | - 0.642| 19 43 37-1 ]+ 2.21] 16 46.8 6115 32 48.13] 7.1.01 13857 9.8] 26.03 
1§ 47 24-46] 1.527] 19 4322.7] 4.97] 16 31.0 10] 15 33 18.17 s.bhS 18 58 59.0| 28.54 
15 47 16.62} 2.3900] 19 4257.4] 7-67] 1615.2 14/15 3351-18] S.6c7; 19 0 §8.0| 30.94 
1§ 47 §-37| 3-232] 19 4222.4] 10.32] 1§ §9.2 18] 15 3427.07] 9.323{ 19 3 6.4] 33-23 
1§ 46 50.80]- 4.049 [-19 41 35.0 f+ 02.4] 15 43.2 22/1535 5-73) t1e-41 19 5 23-7 | se 
15 46 33.02} 4.535] 19 40 38.4] 15.40] 15 27.2 26| 1§ 35 47.06] 10.6551 19 7 49-4 | 37-43 
1§ 4612.14] $-590] 19 39 BE.Q] 17-86] 15 18.5 30] 1§ 3 30.92] 11.265{ 19 10 22.9! 39.30 
15 45 48.33| 6.306] 19 35 16.1] a.07[1455-0F Oct 4/1537 17-15 | 1-842] 1913 3-6! gr-01 
15 45 21.76] 6.970] 39 36 51.5] 22.22] 14 38.8 8125 38 5.G0 = 19 1§ 50.8 | 42-55 
15 44 $2.64] 7-38 | 10 35 18.5 | +24.23 | 14 22.6 12[ 15 38 56.01 }+12.574) 19 18 93.8 | 43-94 
1§ 4421.19] 8.155] 19 33 38.0] ab.oy] 14 6.3 16115 39 45.54] 83-253] 1921 42.1] 95-18 
15 43.47.63] 8.630] 19 30 50.4] 27-72] 13 50.0 20] 15 40.42.72] 13.752| 19 2445-0] 46-24 
1643 12.28] g.nho] ry 20 §6.4 1 39.25] 14 33-7 24115 40 38.50] tg.127] 3927 51.5, 47-00 
3§ 42 35-97] 9-06.) 1 27 50S] ise 1317-4 28115 42 35.65] tag6t] 39 31 TQ! gresy 
1§ 4! gb. 5 9. 1D 2G 62.2 ¢ teten PY T.O Now, EL 18 43 44-190 [40g-757) 19 34 34-5 g3.4n 
IS QL ih.g2] toes] 17 2343-08 42.8 2 44.0 5115 44 39-§2] taf | 19 37 25.5] gh.77 
15 40 30.g4] tony) ty 2b tg) ayes.) b2 25.2 QO] 19 45 33-77] ers Tago ggg] gf.gs 
1§ 39 §§-42| tecor] TQ IQss.o] 5°.6,, 12 11.8 13/15 46 54.0 te.255 ID GG O14 | 49.01% 
I5 ID 1G.82] 10 63 IQ 17 2.7 >Ory 11 55-8 17(1§ 47 JO-0OL8] 16.5.5) 19 47 26.3, 4%. 
15 35 32.31! rower 19 1447.0] 55791 TE JOO ZT} TS gh 3t.G2 bicgiy 19 59 31.4 ns, 
1§ 37 51.75 | ta2I0 6 LQ 2 11.7 Jy LE 22.0 25115 40 42.20) Bees IPSF 45-1) ahs 
IS 37 UI-22 10.942 WPIOUT.N, graz It Ove Zp TS GO gO TQ] rs. 4 1760 50.00 gre 
15 36 42.81 grr 19 8 3 ye TO ga SE fee. 3 IS SP qtear| asesre 20 0 §.3  gf.%0 
1§ 3§§2.8) 9-497, IQ SSN 1 wee TO QL, 7 315 S2 42-44 | Kegs) 200 ZION gg. 
1§ 3§.1§.62 ~- 9.125 19 F5p2 6 2 TOE trig sa gery org Sy 20 612.30 4g 
1§ 343994 9 &e7e2 IQ 16S ase A TOS TS 1S Sg got) tgesees 20 9 9.51 41.0" 
1§ 34 6.07 B26 19 9 2.0 am as 445 my 1868 98.551 tge2es 2012 ft.) gn 
, 25333429 Fe IN SN Tg ase ain SETS ye gg hs ogee 2TH EN. 4 | gras 
1633 4-54 7-828 rAogn ye. oe Qis.o 27 US SP fags tegas 2orregna oa , 
1§ 3237 30 - Gage IR S5 TA ee: Rossy cy ee 0, 9 So a © Oe A Sos 
IS FPIIOP gay —ER KZ QE DHE Nye RH TS SP TBTR crs gss SOIT UF cy 
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Passage. 


bh m 
8 39.7 
8 23.6 
8 7.6 
7 51.6 
7 35-7 
7 19.8 
7 4.0 
6 48.2 
6 32.5 
6 16.8 
6 1.2 
5 45-7 
§ 30.2 
5 14-7 
4 59-3 
4 44-0 
4 28.7 ‘ 
4 13-5 ) 
3 58.3 
3 43-2 
328.1 
3 83-1 
2 58.1 


2 43-3 
2 28.2 


2 13.3 ! 
1 58.5 
I 43.6 | 
1 28.8 
11q9 








0 §1).3 
044-5 
0 29.5 
0 455.1 


j7 # @, 6 
mw @ 


2342.0 
2327.3 
23125 
2257 3 
22 43.2 
2228.4 
22 13.6 
219% 9 
244.1 
23 29.2 


2114.4 
2067.5 
a” 40 
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MERCURY. 
| GREENWICH MEAN NOON. 
7 . . Logarithm of Distance 
Date. ‘Longitude. ' Daily Reduction Heliocentric Daily er’ ee ; from Earth—- 
Mean Equinox ! Motion. Orbit Latitude. Motion. Radius { 
| of Date. | | Vector. At Date. ianterme- | 
e e bed I e Led | , ad e , lad 6 lad 
Jam. —t] 350 2 23-8 . 4 30.2301 —11 43-7 | -5 53 11-1 | +17 $2.0] 9.5628732 | 0.0630698 0.0548842 
tf] 359 20 7.7 ' 4 47 31.6 12 438.3 5 1% 50.2 23 32.6 [| 9.5490191 | 0.0462082 0.0370251 
. 3 913 460 § $31.5 | 12 29.2 4.18 51.1! 29 27.2] 9.53527%5 | 0.0273213 , 0.0170885 
| 58 19 42 23.0 § 23452 10 32.4 3 14 8.0 | 35 11.8 | 9.5§221567 | 0.0063252 9.9950390 | 
79 3° 47 37-9'' 5.41 175 G 57-7 | 1 58 34.0 40 11.3 J 9.5102659 | 9.9832496 ; 9.9709906 
' 9] 42 26 17.7 § $650.9 — 2 57 © 34 22.1 +43 41-9 | 9.5002892 f 9.9583145 9-9452948 
nf 54 33 14.9 6 926 + 3 19.1 | +O 54 44-0 44 55-47 9.4929099 J 9.9320306 + 9.9186472 | 
} 13) 67 © 35-5 617 76° £8 15.7 2 23 40.8 43 28.9 § 9.4887045 | 9.9052994 ©9.8921699 
| 151 79 37 59-6 619 17.0, II 41.3 3 40 44-1. 99 667 9.4880311 | 9.8794679 | 9.8674220 
17] 92 13 41-6 - 615 25.1 32 §2.3 | 4 58 29.3+ 32 18.0] 9.4909496 | 9.8562731 | 9.8462595 | 
| Ig] 104 35 52.9 6 $538 +11 39.0 | +§ $4 52-3 +23 54.0] 9.4972065 J 9.8376036 | 9-8 304971 
210 316 34 I1.g | 5 51 468 8 26.1 © 33 43-7 314 57-5 | 9.§062938 | 9.8250841 | 9.8214516 
231 128 o 50.7 | 5 34 288 +4 «0.2 6 54 57-8 +6 24.0] 9.5175547 | 9.8196224 | 9.8195578 : 
| 259 138 51 0.6 | 5 15 33.8 7 o 46.8 7 9 0.0/—: 97] 9.5302954 | 9.8211614 | 9-8242919 
271 349 2 43-9 4 96 13-5 § 11.5 O 51 13.4 7 25-7 | 9-5438713 — 9.8287766 | 9.8344277 
29] 158 36 19.2 | 437316 | - 8 45.1 | +6 31 13.2 —12 19.99 9.5577351 | 9.8410493 | 9-8484536 | 
319 167 33 39-7 | 420 3-5 Ir 13.6 G 2 41.1 16 0.8 | 9.5714545 | 9-8564657 | 9.8649282 
Feb 2] 175 57 36-4 | 4 4 99 12 34.0 | 5§ 27 §2.2 18 38.7] 9.5847055 | 9.8737040 | 9.8826755 
41 133 51 27.8 | 3495388 132 §1.0 4 48 40.1 2 26.0] 9.5972569 | 9.8917444 | 9.9008 300 
Of 191 18 40.4 3 37 30-5 12 13-7 4 © 34.8 2: 33.69 9.6089514 F 9.goy8682 | 9.9188076 
8f 198 22 35.4 | 3H 40.4 10 §2.§ | +3 22 45-7 —22 21.1 | 9.0196864 | 9.9276080 | 9.9362391 
10] 205 6 22.8 | 3 17 21.6 8 58.0 2 38 §.5 22 25.81 9.6294004 | 9.9446786 | 9.9529104 
12 211 32 §7.9 3 9 27.0 6 40.2 1 53 13-5 22 23.8 9.6380586 | 9.9609238 | 9.9687122 | 
14§ 217 45 3-9 | 3 2 a2 4 8.4 1 8 38.8 az 9.0] 9.0450458 | 9.9762720 ' 9.98 36022 
16) 223 4§ 1.3 257 21.4 — I 30.5 [ +O 24 43.6 = at 44.8] 9.6521582 [| y.9907039 ~=—- 9.997 5800 
18f 229 3§ 10.3 2592578 +: 7.0 | —o 18 15.7 —21 13.59 9.6§75988 ] 0.0042 339 | 0.0106702 
20— 235 17 32.1 l 3 49 33-5 | 3 38.5 r 0 6.7 20 36.6 § 9.6619749 | 0.0168 942 | 0.0229110 
22] 240 5401-30 247 4.6 ' 5 58.7 | 1 40 39.0 19 54-9] 9.6652943 | 0.0287205 | 0.0343459 
24] 246 26 25.9 2 45 28.3 8 3.9 2 19 43-5 19 3.9 9.667504: | 0.0397754 | 0.04 50208 
267 251 56 28.1 2 44 42-4 9 §0.2 2 §7 11.9 18 18.8 | 9.6057g04 J 0.0500870 | 0.0549795 
28 f 257 25 48.0 246456 il 14.4 | -3 32 §§-6 = 17 24.2 9.0689755 9 0.0597033 | 0.064 2633 
Mar. 29 262 §0 3.1 = 2 45 37-7 1214.9 | 4 6 45-4 = 16 24.7 | 9.068120§ | 0.0080635 | 0.072908 3 
4] 268 28 §1.60 . 2 47 19.2 B2 46.5 4 38 30.5 1§ 19-4 | 9-6602233 Ff 0.0770015 | 0.0809464 
Of 274 5 53-5 2 49 51-2 IZ §0.2 5 7 §8.3 tg 37.2 | 9.06032738 | 0.0847457 0.0884022 
89 279 48 §1.0 2 $3, 18.9 12 23.7 § 34 534 12 46.4 | 9.592804 J 0.0919178 | 0.0952938 
1Of 285 39 34.1 297 2 $31 20.5 § §3 §7-2 - 11 15.5 § 9-90§42197 7 0.00853197 =-0.1016 321 
128 291 39 §5§.6 1 2 $8.6 9 $8.0 © 19 47.2 9 32.29 Y.0g809g00 FF 0.1045045 . 0.107918 3 
149 297 §1 54.9 5 9 18.5 7 §9-3 6 36 §5.9 7 33.597 9.6g055600 F O.tro1es3 — 0.1126448 
169 304 17 50.4 3 16 sang § 32.5 6 49 50.1 $17.0] y.Ogz0085 FF 0.11504g29 = -0.1172928 
iSf 3r1l oO 10.4 338 y6.6 00 + 2 92.8 6 57 49.9 2 8.58 y.62 52081 | Ob3Q3Q02 0.121 3299 
20of 315 ft 35.5 3942-6 - O 24.4 7 OO S.g +0 28.0) 9.012%Q17 7 0.12310§5 0 1247008 
227 325 23 5% % 347955 3 39.60 h §5 50.6 3 s8.0 fF 9 Go1gyos § 0.526154¢1 0.1.27 3691 
240 333 21 AO & O3s4 © 40.7 © 43 $48 = 8-3-6 J 0.8802700 J O.rzh4gnyg ~— 0.1292262 
207 348 25 $0.6 4 24 43-2 9 3-4 6 23 13.3 1243-7 f O §TO2g63 FF O.rzQ%222 0 1 301770 
289 350 10 59.0 4 © 38.6 It 45.4 § $2 37-7 tr 97-2 § Y.§O020629 | 0.2 302743 0 1 300957 
30 380 29 14.7 4 47 47-9) BS Gd.4 § tt 6.2 +23 38.1 § 9.5438076 fF 0.1296224 0.1288 433 
32 Q 22 4§.2 $$ 48> +32 WR 0-9 87 $6.8 og 32.70 9g 6350724 FE o.r277068 — 0.12621G9 
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Heliocentric 
Longitude, 
Mean E 
of D 


104 
116 
128 
139 
149 
158 
167 
176 
184 § 


191 
198 
205 
231 
217 
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229 
235 
24t 4 
246 
252 6 
257 
263 6 
268 
274 
279 
285 
291 
298 3 
304 
311 
318 
325 
333 
34! 


359 


quinor 
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52.0 
27.2 

7-9 
55-1 
25.8 


52.7 
28.1 
55-4 
39.9 
32.2 

5.6 
33-4 
51.0 
50.7 
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29.1 
23.8 
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59-7 
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Latitude. Motion. 
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-O 3% 41.8 | 43 46.4 

+0 §7 28.8] 44 $8.5 

2 26 19.6] 43 23.3 
3 49 6.7 | 38 56.2 
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Heliocentric 
Longitude, 
Mean Equinox 
of Date. 


36.1 
59-4 
31-4 
39-7 
16.0 
20.8 
54-3 
56.6 
27-5 
26.2 
51-5 
41-5 
53-9 
25-9 
13-7 
13.2 


28.4 
33-5 
29-5 
10.9 
32.2 
28.1 
53-7 
44-9 
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Vector. 


9-859875 3 
9-8595492 
9.8592198 
9.8588912 
9.8585676 


9-8582532 
9-8579519 
9-8576676 
9-8574040 
9-8571643 
9-8 569518 
9-8567694 
9-8566194 
9-8565038 
9-8564245 
9-8563814 
9-8 563762 
9-8 564086 
9-8564783 
9-8565842 


9-.8567252 
9-8568994 
9.857104! 
9-8573371 
9-8575952 
9-8578752 
9-8 581733 
9.8584858 
9.858808 5 
9.8591 378 
9-8594891 
9-8597984 
9.8601216 
9.5604 347 
9.8607 438 
9-R6101§3 
9. 5612757 
9.861 5120 
Q 8617213 
9g. 86190 


9. 8620489 
9.8621655 
9.86224 33 
9. 86224592 
gy 6622948 
9.862262 
9.8622014 
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Logarithm of Distance 







from Earth— 

apes | 0B 
O.O1I§4r1 0.005799! 
9-9999404 | 9.9939619 
9.9878589 | 9.9816290 
9-9752685 | 9.9687750 
9-9621454 | 9-9553773 
9-9484668 | 9.9414106 
9.9342039 | 9.9268418 
9-9193192 | 9.9116296 
9-9037670 | 9.8957254 
9-8874980 | 9.8790802 
9.8704659 | 9.8616502 
9-8526283 | 9.8433966 
9-8 339503 | 9.8242854 
9-8143961 | 9.8042774 
9-7939234 | 9-7833284 
9-7724859 | 9.7613906 
9-7500376 | 9.7384250 
9-7265519 | 9.7144192 
9-7020323 | 9.6893996 _ 
9-6765323 | 9-6634461 
9-6501617 | 9.6367039 
9-6231039 | 9.6094003 
9-5956400 | 9.5818807 
9-5681947 | 9.5546689 
9-5414061 | 9.5285298 
9-5161784 | 9.5045142 
9-4937100 | 9.4839463 
9-4754995 | 9.4682758 
9.4627077 | 9.4588 376 
9-4567628 | 9.456539! 
9-4581736 | 9.4616313 
9.4668267 | 9.4736430 
9-4819345 | 9-4915339 
9- 5022632 | 9.52339413 
9- 5263952 | 9-5394588 
9-5$29821 | 9.5668315 
9.§80d893 | 9-5950547 
9-6092496 | 9-6234053 
9-6374687 | 9.6513973 | 
9-€651581 | 9.6787248 | 
9.6920787 | 9.70§2032 
9-7180858 | 9.7307190 
9-7430956 | 9.7552102 | 
9:7670600 | 9.7786468 
9.787699 | 9.8010332 
9.811841 | 9.8223993 
9 8327142 | 9.8427923 
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Heliocentric ; 
Date. P ugean Equinox | Motion. 
of Date. 
Jan. 1! 17 43.0 29 17-26 
5 14 31-3 29 7-00 
| 9 10 39.3 28 57.01 
13 6 7-7 a8 47.29 
17 o 58.0 23 37.87 
21 §§ 11.0 28 28.73 
25 48 48.1 a3 19.89 
29 41 50.4 a3 3.312 
Feb. 2 34 18.9 28 3.90 
6 26 14.7 27 $$.08 
; 10 17 39-3 | 27 47-35 
14 8 33.8 27 39-95 
18 58 59.2 | 27 32.85 
| 22 48 57.0 27 26.05 
| 26 38 28.0 27 19.53 
Mar. 2 27 33-6 | 27 13-32 
l 6 16 15.0 27 7-44 
10 4 33-5 27 1.85 
Tg 52 30.2 26 $6.57 
18 4o «(6.5 26 51.60 
22 27 23-4 26 46.86 
26 14 21.8 2 42.45 
jo I 3.5 26 38.35 
Apr. 3 47 29.0 2H $4.52 
7 33 40.0 ! 26 31.02 
| II 19 37-6 | 26 27.85 
| 15 § 23.2 H 24-94 
19 5° 57-7 26 22.44 
23 36 22.3 | % 20.03 
27 2zr 38.3 26 18.02 
May ! 6 46.9 2% 16.30 
5 §r 49.1 | 2 14.55 
9 36 46.1 ; af) 83.74 
13 21 37.4 MH 12.94 
17 6 30.0 "a 12.40 
21 $1 19.0 | % 12.19 
25 30 «7.9 26 12.25 
29 20 57.5 | 26 12.40 
June 2 § 49.2 26 14.26 
6 §9 440 a 14.22 | 
10 35 43-4 3% 15.51 
14 20 48.5 26 2.07 
18 6 og ' 6 og | 
22 §r ing oO 33.58 
26 39 49.7 6 2355 
zo 2229.2 ' #4 
Julv 4 8 20.4 Moye | 


Reduction 
to 


Orbit 


+53-5 
53-9 
53-9 
53-7 
53-3 
$52.7 
51.8 
50.6 
49.2 
47-8 
+46.2 
44-3 
42.2 
39-9 
37.6 
+35.% 
32-4 
29.7 
26.8 
23-7 
+20.6 
17.6 
14.3 
zX.2 
7°9 
+ 4.6 
+ 1.3 
—- 2.1 
5-3 
8.6 
-13.8 
15.0 
18.1 
21.2 
24.2 
- 27.0 
29.9 
32.6 
35-1 
37-5 
- 39.8 
42.0 
44.0 
45-9 
47-5 
sh9 
g.2 


MARS. 


Heliocentric 
Latitude, 


+I 


+ 


=~ 


+1 


So he lO 


+1 


~~ 


+1 


~~ ss Fe ll ee oe 


+1 


+1 


en oe] 


+1 


+1 


38.2 
25.0 

5-6 
39-9 

7-9 
29.5 
44-6 
53-3 
55-5 
51.2 


49.4 
23.0 
59.0 
28.5 
51-5 

7-9 
17.8 
21.2 
18.0 

8.3 


§2.2 
29-7 
0.7 
25.2 
43-4 
55-3 
0.8 
O.1 
§ 3-1 
39-8 
20.4 
54-8 
23.1 
45-4 
1.4 
11.5 
15-7 
13-9 
6.2 
52-7 
31-4 
4.3 | 
| 
47-5 | 
I.1 
19 QO 


31.4 
8.3 


GREENWICH MEAN NOON. 


Daily 
Motion. 





+42.44 


39-36 
37-79 
36.20 
+34-59 
32.97 
$1.36 
29-74 
28.13 
+26. 47 
24.83 
23-19 
21.56 
19-92 
+18.a9 
26.67 
55.03 
13-39 
11.77 
+10.37 


Logarithm 
of 
Radius 
Vector. 


0. 197 3627 
0. 1986426 
0. 1998957 
O. 2011213 
0.2023179 


0.2034850 
0.2046215 
0.2057265 
0.2067993 
0.2078 389 
0.2088 447 
0.2098 162 
0.2107527 
0.21165 34 
0.2125§179 


0.21 33458 
0.2141 365 
0.21 48898 
0.21§6045 
0.2162807 


0.2169182 
0.2175165 
0.21807 52 
0.2185946 
0.21907 37 


0.2195125 
0.21991 10 
0.2 202086 
0.2205856 
0.2205616 


0.22 10965 
0.221290! 
0.221 4425 
0.2215536 
0.2216232 


0.2216515§ 
0.2210 3% 4 
0.22155 37 
O. 2214475 
0. 2213502 


O.2201715 
©. 22%)510 
O. 2218 nH 
0.226,3886 
0.22: 456 


0.21 #419 


© 21532378 


arithm of Distance 
mid Earth— 


At Date 


——aae = 


9-8059871 
9-821 3885 
9-3377752 
9-8548703 
9-87 24288 
9.8902552 
9-908 1927 
9-9261124 
9-9439058 
9-9614770 
9-9787482 
9-9956637 
O.0121904 
0.028 3087 
0.0440084 
0.0592786 
0.0741077 
0.088 4869 
0.10241 35 
0.3158942 
0.1289420 
0. 1415698 
O.15 37865 
0.1655975 
0. 1770060 
0.1880186 
0.1986464 
0.2089044 
0.2158074 
0.228 3662 


0.2375872 
0.2464750 
0.255035! 
0. 2632708 
O.2712122 
0.2738543 
0.2562119 
0.29 32905 
O. JOOU ) 37 
O. 3000244 


0. 3125:)00 
0.3183 +4 
O. 3240627 
0. 3301878 
0.345475" 
O. 3495370 
0.345305 





At Interme- 
diate Date. 


9.81 35464 
9 8294765 


9-8462507 , 


9.86 36046 
9-881 3192 


9.8992187 
9.9171615 
9-9350315 
9-9527241 
9-970154r 
9-9872528 
0.00 39772 
0.0203014 
0.03621:18 
0.05 16978 
0.0667492 
0.081 3538 
0.095 5064 
0. 1092090 
0.12247182 


O.135 3977 
0.147729! 
0.1597426 
0.1723519 
0. 1825612 


0. 1933798 
0.2038 209 
0.21 38494 
0.2236294 
0. 2330186 


0.2420724 
0. 2$07953 
0.2591948 
0. 2672818 
0.2750692 
0.282 5680 
0.2897858 
0.2967262 
0. 3033928 
0. 3097899 
0. 38§9261 
0. 3218112 


0. 3274546 
O. 3328623 


" 0. 3380366 


0. 3429798 


SS A <<< © — — 


0.34744 
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HELIOCENTRIC CO-ORDINATES, 1897. 





JUPITER. 





Heliocentric 


Date, 


Lo 
Mean 


itude, 
quinoz 


of Date. 


e 
151 
Sj 5% 
QF 15% 
13 152 
17] 152 
aii 352 
25] 153 
29q 153 
2] 153 
6] 153 
10] 154 
14] 154 
18] 154 


221 x55 
261 155 


135 
6] 156 
rol 156 
14] 156 
18] 157 


22] 357 
26] 157 
3°] 157 
Apr. 3] 158 
7} 158 


zr7 x58 
15] 159 
19] 159 
23] 159 
271 160 
160 
§— 360 
QO] x61 
339 161 
179 361 


Feb. 


arf 161 

25— 162 

29] 162 
June 2] 362 
163 
10] 163 

14] 163 

18] 164 

227 164 

26] 164 

30] 164 

aly 4] 365 


9 28.7 
28 3.5 
46 38.0 
§ 12.0 
23 45.6 
42 18.9 
© 53.8 
19 24.3 
37 56-4 
§6 28.2 


14 59.6 
33 30.6 
§2 1.2 
20 31.5 
29 1-4 
47 31.0 
6 0.2 
24 29.0 
42 57-4 
I 25.5 
19 53-3 
38 20.8 
56 47-9 
15 14-6 
33 43-0 
§2 7-1 
IO 32.9 
28 58.3 
47 23-4 
§ 48.2 
24 12.6 
42 36.8 
I 0.7 
19 24.2 
37 47-4 
§6 10.3 
14 32-9 
32 55-2 
St 17-3 
9 39-0 
28 0.4 
46 23.6 
4 42-5 
23 31 
qt 23-4 
59 43-4 
8 3. 


Daily 
Motion. 


' @ 38.76 


4 98.66 
4 38.56 


 @ 98-46 


4 33.36 


4 38.26 
4 38.17 
4¢ 38.08 
4 37-99 
4 37-89 


4 37.80 
4 37-78 
4 37-62 
4 37-33 
4 37-44 


4 37-35 
4 $7-2$ 
@ 37.16 
4 $7.07 
4 36.99 


4 36.90 
4 96.82 
4 96-73 
4 96.65 
4 96.56 


4 Hu48 
4 6.399 
4 36.38 
4 35.24 
@ 36.16 


4 36.08 
4 36.00 
4 35-92 
4 35-85 
4 35-77 


4 35-& 
4 35-62 
4 35-4 
4 35-47 
4 35-40 


4 35-33 
4 35 23 
4 35-15 
4 3§-82 
4 35-04 


4 4-97 


_ 4 Set 


GREENWICH MEAN NOON. 


Reductica Heliocentric 
Latitude. 


Orbit. 


Ld 
+26.4 
26.3 
26.2 
26.2 
26.1 


+26.0 
25-9 
25.8 
25-7 
25.6 
+25-§ 
25-4 
25.3 
25.2 
25.1 
+25.0 
24.9 
24.8 
24-6 
24-5 
+24.4 
24-3 
24.1 
24.0 
23-9 
+23-7 
23-6 
23-4 
23-3 
23-1 
+23.0 
22.8 
22.7 

° 22.5 
22.3 


+22.2 
22.0 
21.9 
21.7 
21.5 


+21.3 
21.3 
21.0 
20.8 
20.6 


+20.4 


+20.2 


ee ee | 


+1 


+1 


ou os OOO Oe RO ONN VNN AA AGCUUU wUAADD DBWWW WwW HNN ww. 


a oe ft 
0 °6 


10 
10 
DF 
S| 
uz 


44.1 
59.8 
15.3 
30.8 
46.1 


1.3 
16.4 
31-4 
46.3 

1.0 


15.7 
30.2 
44-6 
58.9 
13.1 
27-1 
4 I. I 
54-9 

8.6 
22.2 


35-6 
49.0 

2.2 
15-3 
28.3 
4I.1 
$3-9 


%9.0 
31-4 
43-7 
55-8 

7.8 
19-7 
31.5 


43-2 
54-7 

6.1 
17-4 
28.5 
39-5 


50.5 
3.2 


12.9 
22.4 


32.8 
43:1 


Daily 


Motion. 





+3-93 
$-90 
g.88 
3.8$ 
3.82 


+3.79 
3-76 
3-73 
3-70 
3-67 
+3.6, 
3.64 
+39 
$-56 
3-53 


8-47 
3-44 
$-4t 
$38 
+3.35 
§-32 
3-29 
§.26 
$-23 
+9.20 
3-17 
3-34 
§-32 
§-08 


+3-05 


3.99 
2.96 
8-93 
+2.90 
2.87 
0.54 
2.50 
277 


2.71 
+ 2.68 
2.65 
2.63 


+29 
+2.36 





Logarithm 
of 


Radius 
Vector. 


0.7313678 
0-7314459 
0.7315236 
0.7 316007 
0.7316774 
0.7317535 
0.7 318292 
0.7319043 
0.7319789 
0.7 320530 
0.7321266 
0.7321997 
0.7 322723 
0.7323444 
0.7324163 
0.7324872 
0.7325578 
0.7 326279 
0.7326974 
0.7327665 
0.7328350 
0.732903! 
0.7329706 
0.7 330375 
0-7331040 
0.7331700 
0.7 332354 
067333002 
0.7 333645 
0.7334282 


0-7 334914 
07335540 
0.7 336161 
0.7 336776 
0.7337385 


0.7337990 
0.7338558 
0.7339180 
0.7 339767 
0.7 340348 


0.7 340923 
0-7 341493 
0.7 342957 
0.7 342616 
0.7 343168 


0.7 343715 
0.7 44257 


* 











At Date. 






0.6822350 
0.6774178 
0.6727984 
0.66841 30 
0.664296% 


0.6604805 
0.6570004 
0.6538888 
0.6511780 
0.6488964 
0.6470677 
0.6457084 
0.6448310 
0.6444434 
0.6445507 


0.6451530 
0.6462434 
0.6478089 
0.6498291 
0.65228 16 


0.6551395 
0.6583760 
0.6619628 
0.66 58669 
0.6700§37 
0.674487: 
0.6791 303 
0.68 39506 
0.6889162 
0.69 39990 


0.69 91674 
0.7043920 
0.7096449 
0.7148995 
0.7201 340 
0.7253285 
0.7 304652 
0.7355263 
0-7 494949 
0-7453542 


0.7 500903 
0.7546925 
0.7591514 
0.76 34588 
0.7676060 
0.771 5838 
0.775 3848 























































arithm of Distance 
Logerith Earth— 





0.6705743 
0.6663189 


0.6623485 


0.6586964 
0.6553965 
0.6524814 
0.6499819 
0.6479244 
0.6463286 
0.64 52090 
0.6445757 
0.6444352 
0.6447904 
0.6456380 
0.6469680 
0.6487636 
0.6510030 
0.6536615 


0.6567122 
0.6601277 
0.6638773 
0.6679272 
0.6722419 
0.6767845 
0.681 5203 
0.6864 170 
0.6914449 
0.6965744 
0.7017744 
0.7070166 
0.7122733 
0.7175205§ 
0.7227374 
0.7279052 
0.7330063 
0.7 380232 | 
0-7429391 
07477383 


0.7§24087 
0.7569404 
0.761 3246 
0.7655530 
0.7696165 
0.7735069 
0.7772163 


At Interme- 
diate Date. 
0.6798040 
0.675081 
i 
I 
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SATURN. 





GREENWICH MEAN NOON. 







Logarithm of Distance 
Logarithm from Earth— 

Reduction | peliocentric | Daily of 

obit Latitude. Motion. Radius 


At Interme- 
Veooe: | atpaie | dbase 


e@ ad e . rd os 
Jan. 2] 233 40.9 +2 8 48.4 2.43 | 0.9974067 | 1.0261827 | 1.0252153 
5] 233 5.2 2 8 38.6 2.46 || 0.9974402 | 3.0242148 | 1.0231823 
9] 233 29.4 2 8 28.7 2.47 | 0.9974737 | 1.0221184 | 3.0210242 
13] 233 53-5 2 8 18.8 2.48 | 0.9975071 | 1.0199006 | 1.0187490 
17] 233 17-5 2 8 8.9 2.49 | 0.9975405 | 3.0175700 | 1.0163645 
ari 233 41.5 42 7 59.0} -2.50 | 0.9975738 | 3.0151334 | 3.0138776 
25] 234 5-4 2 7 490 2.5: | 0.9976071 | r.0125983 | 1.0112966 
29] 234 29.3 2 7 39.0 2.52 | 0.9976402 | 1.0099737 | 3.0086305 
Feb. 2] 234 53-x 2 7 29.0 2.52 | 0.9976733 | 1.0072686 | 1.0058895 
6I 234 16.8 2 7 18.9 2.53 | 0.9977063 | 1.0044946 | 1%.0030855 
IO] 234 40.5 +2 7 8.8 —2.54 || 0.9977392 | 3%.0016638 | 1.0002309 
14] 234 4-2 2 6 58.6 2.55 || 0.9977720 | 0.998788: | 0.9973371 
! 18] 234 27-6 2 6 48.4 2.56 | 0.9978047 | 0.9958794 | 0.9944163 
221 234 5X.1 2 6 38.2 8.57 | 0.9978372 | 0.9929495 | 0.9914807 
26] 234 14-5 2 6 28.0 2.58 [| 0.9978696 | 0.9900117 | 0.9885441 
Mar. 2] 235 37.8 +2 6 17.7] <—2.98 [| 0.9979020 | 0.9870799 | 0.9856212 
| 6] 235 De 2 6 7.4 2.99 | 09979343 | 0.9841697 | 0.9827274 
| 10] 235 24-3 2 § $7.0 2.60 | 0.9979665 | 0.9812963 | 0.9798785 
14] 235 28 47-4 2 § 46.6 2.60 | 0.9979986 | 0.9784757 | 0.9770898 
18] 235 10.5 2 § 36.2 2.6: || 0.9980306 | 0.9757226 | 0.9743757 
221 235 33-5 +2 § 25.8 —2.62 | 0.9980624 } 0.9730510 | 0.9717506 
26] 235 56.5 2 § 15.3 2.63 || 0.9980943 | 0.9704762 | 0.9692300 
30] 235 19-4 2 § 48 2.64 | 0.9981261 § 0.9680139 | 0.9668300 
‘Apr. 3] 236 42.2 2 4 54.2 2.64 | 0.9981578 || 0.9656799 | 0.9645658 
7} 236 5.0 2 4 43-6 2.65 | 0.99591894 | 0.9634893 | 0.9624526 
31] 236 20 27.7 +2 4 33-0] -2.66 | 0.9982209 | 0.9614569 | 0.9605037 
25] 236 27 50.3 2 4 22.4 2.67 | 0.9982522 | 0.9595944 | 0.9587309 
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Trae Equinoz. 
Noon, Midnight. 
+0. 1944887 | 40.2030586 
0.2336127 | 0.2201§07 
0.2286715 | 0.2371743 
0.2456584 | 0.2541232 
0.2625680 | 0.270992! 
+0.2793948 | +0.2877757 
0.2961 339 | 03044684 
0.3327788 | 0.3210645 
0.3293248 | 0.3375590 
0.3457666 | 0.35§3947! 
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0.4575349 | 04652710 
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0.8809052 | 0.8791468 
08773197 | 0.8754240 
0.8734597 | 0.8714270 
0.8693262 | 0.8671576 
—0.8649214 | —0.8626176 
0.8602464 | 0.8578081 
0.8553029| 0.8527311 
08500929 | 0.8473884 
0.8446381 | 0.8417824 
~0.8388813 | -0.8359150 
0.8328839 | 0.8297883 
0.8266285 | 0.8234049 
0.8201175 | 0.8167665 
0.81 33523 | 0.8093753 
- 0.8063 358 | —0.8027 342 
0.7990706 | 07953452 
0.7915583 | 07877103 
0.7838014 | 0.7798318 
0.77§8020} 0.7717124 
—0.7675631 | 0.7633542 
0.759086: | 0.7547593 
0-7503749 | 9-7459395 
0.7414290 | 0.7 308699 
0.7322535| 0.7275802 
-0.7228504 | —0.7180645 
0.7132227 | 0.7083253 
0.7033727 | 0.698 3652 
0.693 3034 | 0.6881876 
0.68 30184 | 0.6777958 
—0.6725204 | - 0.6671928 
0.6618133 | 0.6563825 
0.6509008 | 0.6453686 
0.6397863 | 0.6341543 
0.6284732 | 0.6227433 
~0.6169654 | 0.6113401 
0.6052678 | 0.5993488 
0.§933838 | 0.5873732 
0.§813176| 0.5752174 
0.56907 32 | 0.5628853 
- 0.566545 | —0.55038 14 | 
0.§440663 | 9.5377097 | 
0.§313122| 0.5248743, 
0.§183965 | 0.5818 792 
0.4987 281 


=O. 4920953 | —«-24%§ 4253 





—223 
234 
245 
256 
267 

—278 
290 
302 
314 
326 


—338 


351 
363 
376 
349 

- 472 
415 
428 
44! 
454 

- 467 
480 
494 
g08 
§22 


~$36 
55° 
564 
577 
590 
-603 
636 
630 
643 
656 
—669 
682 
695 
708 
720 


-732 
744 
756 
768 
780 


—792 


Z 
Troe Equinox. 
Noon. Midnight. 
—0. 3836339 | —-0. 3829307 
0. 3821975 | 0.3814343 
0. 3806413 | 0.3798185 
0. 3789660 | 0.3780838 
0.3771720 | 0.3762307 
—0. 3752601 | —0.3742603 
0.3732313 | 372173" 
0.3710858 | 0.3699697 
0.3688249 | 0.3676513 
0. 3664492 | 0.3652186 
0. 3639598 | —O. 3626728 
0. 3613577 | 0.3600147 
©. 3586438 | 9.3572452 
0.3558190| 0.3543653 
0. 3528842 | 0.3513759 
—0. 3498405 | —O. 3482782 
0.3466891 | 9.3450731 
©. 3434304 | 0.3417632 
©. 3400657 | 03383438 
0.3365958 | 03348218 
0. 3330219 | —0.331196r 
0. 3293446 | 0.3274676 
03255653 | 0.3236377 
023216849 | 0.3197069 
03177041 | 03156766 
— 0.31 36246 | —O. 3115481 
0.3094473 } 0-3073225 
0.30§1737 | 0.3030010 
OQ. 3008046 | 0.2985849 
0.2963419 | 0.2940757 
—0.2917866 | —0.2894748 
0.2871405 | 0.2847839 
0.2824052 | 0.2800046 
0.2775823 | 0.2751385 
0.27267 34 | 0.2701872 
-—0.2676801 ; - 0.2651§2§ 
0.2626045 | 0.2600363 
0.257448: | 0.2548403 
0.2§22129 |! 0.2495662 
0.2469004 0.2442158 
—0.2415126 : —0.2387910 
0.2360512  0.2332935 
0.230518: 0.22772§2 
0.2249150 , 0.2220876 
0.2192433 0.2163823 
0.21 35051 0.2106116 


—0.4787183 —c.g714748 | —803 4 -0.2077020 —0.2047766 
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SUN'S CO-ORDINATES, 1897. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 
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FOR GREENWICH MEAN NOON AND MIDNIGHT. | 


SUN’S CO-ORDINATES, 1897. 





























X Redue. Y Redac. Redoc. 
Mean Mean Mean 
' Date True Equinox. he True Equincz. aoe of Troe Equinox. mar ot 
Neon. Midnight. | Noon. Neon. Miduight. | Neon. Midnight, | Neon. 
Apr. 1] +0.9780695 | +0.9763820| + 249} +0.1911714 | +0.1989115 | — 1042 | +0.0829442 | +0.0863026 | —g§28 
2] 0.9746218| 0.9727890 2719, 0.2066368 | 0.2143467| 1041] 0.0896545 | 0.0929997 533 
3] 0.9708839 | 0.9689069 2921 0.2220407| 0.2297180| 1040] 0.0963380| 0.0996690 538 
41 0.9668580| 0.9647375 314] 0.2373782] 0.24§0207 1038 | 0.1029926 | 0.1063084 543 
5] 0.9625456| 0.9602828 3351 0.2526448| 0.2602500| 1036] 0.1096161| 0.1129156 548 
6] +0.9579489 | +0.9555439 | + 357 | +0.2678358 | +0.2754014 | —1034 | +0.1162067 | +0.1194890| —55§2 
7] 0.9530683] 0.9505228 378 | 0.2829464| 0.2904701 1032] 0.1227623 | 0.1260263 557 
! 8] 0.9479074| 0.9452224 400] 0.2979721 | 0.3054520| 1029] 0.1292809] 0.1325259 561 
9] 0.9424680] 0.9396442 422] 0.3129091 | 0.3203424| 1026] 0.1357610] 0.1389857 565 
10] 0.9367515| 0.9337904| 444] 0.3277519| 0.3351374| 1022] 0.1422000] 0.1454040| 569 
11] +0.9307611 | +0.9276639 | + 466 ] 40. 3424980 | +0. 3498332 | --2028 | +0.1485972 | +0.1§17793 | -$72 
12] 0.9244989 | 0.9212664 488 | 0.3571424] 0.3644251 1014] 0.31549502 {| 0.1583096 575 
13] 0.9179668 | 0.9146003 §10] 0.3716810] 0.378 9096 1009 0.1612573| 0.1643932 578 
14] 0.9111673| 0.9076681 533] 0.3861105 | 0.3932830 1004], 0.1675171 | 0.1706288 §8r 
1§] 0.9041029| 0.900472: 555, 04004268] 0.4075413 999} 0.1737280| 0.1768145 §84 
16] +0.8967758 | +0.8930143 | + 578 | +0.414626: | +0. 4216808 | — 994 | +0.1798881 | +0.1829488 | —586 
17] 0.8891880| 0.8852972 6o0f 0.4287049 | 0.4356978 988 | 0.1859963 ] 0.1890302 588 
18] 0.8813422 | 0.8773232 623] 0.4426592/ 0.4495886 982] 0.1920505| 0.1950569 590° 
19] 9.8732404 | 0.869094 645] 0.4564854] 0.4633493 976] 0.1980492 | 0.2010273 592 
20] 0.8648846| 0.8606122 668 | 0.4701797| 0.4769762 969 | 0.2039909| 0.2069398 594 
23 | +0.8562773 | +0.8518803 | + 690 | +0.4837 384 | +0.4904658 | — 962 | +0.2098739 | +0.2127930| —§$95 
| 22] 0.8474214| 0.8429007 713] 0.4971580| 0.§038143 955 0.2156968 | 0.2185850 §96 
| 23] 0.8383187| 0.8336756 736] 0.5104344| 0.§170180 948 0.2214574 | 0.224314! 597 
24] 0.8289717| 0.824207§| 759] 0.5235643| 0.5300727] 940] 0.2271546) 0.2299787| 597 
| 25} 0.8193832| 0.8144992| 782] 0.5365429| 0.5429746| 932] 0.2327862] 0.2355770 598 
| 26 | +0.8095558 | +0.8045533 | + 805 | +0.5493672 | +0.5557201 | — 923 | +0.2383509 | +0.2411074 | —598 
271 0.7994922| 0.7943728 827] 0.5620328 | 0.568 3048 914] 0.2438465 | 0.2465680 598 
| 28] 0.7891956} 0.7839609] 849] 0.5745357| 0.5807253| 905] 0.2492716| 0.2519572 598 
29] 0.7786691 | 0.7733204 871] 0.5868730] 0.5929782 896] 0.2546245 | 0.2572734 598 
30] 0.7679154| 0.7624548 8934 0.5950404 | 0.6050590 886] 0.2599036| 0.2625150 597 
May 1] +0.7569388 | +0.7513679 | + 915 | +0.6110338 | +0.6169642 | — 876] +0.2651073 | +0.2676803 | —596 
2] 0.7457424| 0.7400628 938] 0.622%499| 0.6280906] 865] 0.2702338| 0.2727676 595 
| 3] 9-7343295 | 0.7285428 G61 0.6344555} 0.6402340 854] 02752816 | 0.2777754 593 
4] 0.7227038 | 0.7168128 983] 0.6459360, 0.6515914 842] 0.2802491 | 0.2827026 591 
5} 9.7108702 | 0.7048763| 1005] 0.6571996| 0.6627601 830] 0.2851355 | 9.2875477 589 
6 | +0.6988 317 | +0.6927370! +1027 | +0.6682725 | +0.6737364 | — 818 | +0.2899390 | +0.2923093 |] 587 
| 7} 9.6865927| 0.6803990} 1049] 0.6791516| 0.6845176 806 | 0.2946583 | 0.2969859 585 
8] 0.6741566| 0.6678656]} 1071] 0.688341} 0.6951011 793] 0.2992921 | 0.3015769 582 
Qf 0.6615272] 0.6551423 1093 | 0.7003179| 0.7054837 780] 0.3038399 | 0. 3060807 $79 
| 10] 0.6487109| 0.6422328| 11135] 0.7105956 | 0.7150627 767] 0.3082995 | 0.3104963 576 
13 | +0.6357090 | +0.6291400 | +1137 +0.7206755 | +0.7256363 753 | +0. 3126708 . +0.3148228 | —§72 
IZq_ 0.6225263]| 0.6158684 3158] 0.7305451 1! 0.73§4019 73941 0.3169522 | 0.31905§90 568 
13] 0.6091669] 0.6024222| 1180] 0.7402080,  0.7449570 724] 0.3211432 | 0.3232042 564 
14 9.5956347| 0.583050] 1201 0.749547 | 9.7542991 7O) 9 0.3252423 | 0-3272572 560 
1§] 0.58:9335 | 0.5750206| 12229 0.75558)7| 0.7034263 694] 9.3292489 | 0.3312172 556 
16 | +0. 5680669 | +0.5610730 | +1243 | +0.7079096 | 10.7723364 | — 678 | +0. 3331620 | +0. 3350832] —S52 
37 | +0.5540390 40.5459657 | +1264 40.7767093 | 40.78102971 — 663 | +0. 3 369804 | +0. 3358538 








BUN’S CO-ORDINATES, 1897. 


267 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 





“O37 41359: “Qi A® *2 


X ' Reda- 
Mees 

Tree Bqcis08e ia f 

Awa Midea:g 44. ‘awe 

Se LY Ck tO © ht ad 
Oe Cypo 0 FFs 24 9334 

© 9295395 o9:82%79 0 BH 

@ 9290840 8 9017248 t336 

OgF St © 480166) 8 94h 

40 ghifiad 0.974168 | 42 976 
@ ogfdda ys Ogepi%ag sy 

Qest6gay! GOegutin 1406 

Og ghth . Ogsshsg8 3425 

a gatrsay | Oqiyegor! sages 

oa ggrsrgd 60 Y7UfIQg = 43463 
Ove 838 Go ypfsyAts t4%32 

© s7egsto! oy6regee | ago 

0. ys8s617 | © yum A! 348%) 

© ygahyygS Ota szeg |] 14GT 

at Soe! Ld Le Diet Te SL YF | 
@agich-y1] ay stees' 84s 

AKImQH4e?s% 5 OC IMG go yaN8 

OS er: O IP UNG gare 

G@ Massyg?' O244 16 wf ze 

OO BQGhsgs barzgr sap) otf ue 
Osayw~Ar O838123e8 8? 44 

Ossasars, GB wrgg-gg 1?d¢a) 

Qrs 288s C8 1B srry s( Ay 

QirSlqw OPEV? 

Oar tf csp st% OOR34Q7 0G OITE. 
‘ tet seh! m397 2 3° ow Bh 

qotaseite = Otarssc4 aps 

C Brsarsey G8 te gu. hy avai 

C mnt pw 4 ce eget aot 4 

ee Mg emit tn O1er4E 
i Are tl Oe lee 2 | 2eh~ 

S@eratstin CE VAG, sy" 

@ #134 4-98 ent gygtt? p%-0, 

OM NET QA, CO: eS pap War, 
cm dg@?tg' Gorezstg @:8.48 

@ os MG @ 0 84 A gaqe 

e 0 g,*4 € gts s@ 4? 

@ «fy oy € GF glasy ghey 

G myer CC MErEg® 

Oo “24 %3 eT er ee © La 

CmePAsey a t1ds.9e re-<« 

ERM eg Aras ety ges; 

© t@ go: Qre*s se Taal 

@©sgrs? sy, GO 3% cg. 3 hey, 

| ree sg pangs ay Oo 7 hing 








Yy Rede- 

Mose 

Tree Bq.1- 0 are 

Age M-aarghe Awe 
Oa: TOF Mm apy oar THe ergss hy 
e 78O2%,G CC oS a Fra Ps 
OMe Torurtetg! «Gy 
Bore 3g Oo 4p ang 615 
ORnseygy 8899980 907 
40 Rie yes 40 Rartite $79 
ORs gray «8% gg ¢f=> 
ORgsorgs | © MGC us $48 
QByu Pt! afer ise $23 
08407252) 0 Ngqgun07 $91 
+0 423198 | co8eayrgs, aty 
© Bat gry | acd as 
OB ggrsr?y ao. NT 343 443 
@ Rer-g 488 A Be yrzty 433 
OBe*4tg = MAS-Agrgsi 402 
oe MMT gE 60 NH GCG fr 
cr B8fn 375 ey. 88584 KD yw 
ON 8920 O%,9 78 sy 
© Mygsyys O%,7406 gro 
 Mpyecggs © 9 147%) 394 
Corey AGU sOLep Gggi4 33 
TD Eade teas F | © pupecse 8a 
ee nae a | Oytsg¥ Ih 
oo ,Ba ehh Magee 34 $8 
© yile g2q ys 48> 374 
oc » Mn @ ce ap, WET =—355 
© ps2 ap? rr ee be 23% 
@O plage "26 Sr ee | 103 
O gof 5 uQ «ye.> ye 76 
© ,s% oe ease! b ale 
er en oe er ory 2 | a4 
© 7% gt ve a pa agave ¢ 3 
@ ost 14% ut Fayed yo 
rk ree | © 20s Byes: $? 
@opesuaté re Gily Ry 
ea pheea’’ © 2 SUDO #303 
© ,¥ee.% 7 ©  a.8 04 %4o 
st fF 6 Yttgs® wa 

© 4h tte © ,t tae Beye 
C geag 4 C po HAN 335 
ecogs me a8 ee sha 2% 
€ 427% ra a" 4 
Coed t™ Get Qeghare gia 
eg..8 44 © 9.6.3 & yas 
@ya-tagt © gd YtF © Yrs 
ee gt mst, of attr an eed 
Se ase ey Yee Lae ee ta Vd egts 





Z Roduc 
Mees 
Tree Rquiecse as 
Aaa, '  Midargtt Aas 
och GyfmParg 0a 99 %8q 45 $46 
O SQM ys —-@ 9449245 $4! 
3443200 800 346108 3 | $36 
©.94794%§ | O3405%O) 990 
© 9grs®As— O yg 2yftr7 $34 
#0 $44FIGh bo 94hsary 93 : 
o lat de © 9994270 gia 
O Mag7sg) Qyraggg! = gah 
@ gay =o gg rhy “7 
oO 94771 © WS 5492 493 
eee Maze ago 40 s7sttg@ 48s 
© 9784978) OTN 7AN1 aT7 
O 97 fogs | Osea at 
©.977H 34 | OW STHOTE7 aes 
© 37 S48 oO AS88099 433 
on ghizzg 7% 40 Way ih, 443 
O 8 ggnth. © E3G4474 a3 
¢ 9% 4760] oO Segtas a3$ 
© g8Xggns | © 9429649 qt6 
© 49097 9? © #)15$99 qe”? 
en W200%g 60 ypu8yte 
929638: | © yapu7a! gas 
© Vg] A HAsga0! — 9-8 
o paces © 977 1Q4Q6. yeah 
© y77Bayt oO ws gzag 938 
oo ON PAY 90 PIG ? 
© garwten) _ @ 9am 4qo? | 99% 
o gototaa | 0 gotgggs 585 
a gorfays | © goaa3 4h te 
© gO23G74q2 5 oO quadggs yy 
oo qos Rg | on PEYVY. - 29! 
© gv B57, © gc-5%338 acy 
O gOqcrr 84; O 90g 2aRE atr7 
© 4041443] S24096579| 255 
© engsest! O40050070] 248 
oer anggeta on aag28o] - By0 
@ grqet st © gneqquss3 218 
Ogrgr 4d 0 4rqt6ss 304 
O gorse722 | Og sg! 893 
© QPUGM®O FT Cogs esy &%79 
oc @ Wl 38) 40 gerat Hig a(d, 
© 97sgaas! © goaege! 44 
© antiga gniagt® 84: 
© ¢ stenre | © ee 29a 236 
© 027991, O arses Oty 
oe: BU Mr ag cnr ott 063 - #9 
PO VITMGING . OO 4 MOdMI4 8¢ 


268 





SUN’S CO-ORDINATES, 1897. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. 


- Trae Equinoz 


Neon. 





July 3 —0.1738624 | —0.1821939 


» 


o aon aA WwW ® Ww 


31 
Aug. 


Oo On Au @&awW WD om 


oo 6m 
wm 


0.1905123 | 
0.2071075 
0.22 36428 
0.24011 36 


- 0.25651§2 
0.27284 32 
0.2890926 
0. 3052592 
O. 3213390 


~-O. 3373274 
O. 3532207 
0. 36901 32 
0. 3847028 
0.4002845 


—0-4157541 
0.4311077 
0.4463414 
0.4614504 
0.4764 309 

—0.4912788 
0.5059895 
0.§205582 
0.5 349811 
0-5492535 


~ 0.§633713 
0-$77 3299 
0.5911245 
0.604751! 
0.618 2063 

—0.6314843 
0.6445829 
0.6574965 
0.6702226 
0.6827572 


-0.6950965 
0.707 2372 
0.7191760 
0.7 309105 
0.7424 369 


~ 9.753759 
0.70435 34 
90-7757 375 
0.7864024 


0.7963 440 | 


—0. 8070606 


0.817048 3 | ~0.82 19554 | 


0.1988171 
0.2153829 
0.2318866 
0.248 3233 
—0.2646887 
0.2809780 
0.2971865 
O. 3133102 
0.3293449 
—O. 3452860 
0. 3611293 
0. 37687 12 
O.3925074 
0.4080 336 


—0.4234456 
0.4 387398 
0-4539117 
0.4689570 
0.48 38717 

—0.4986516 
0.§132918 
0.5277882 
0.5421 364 
0.§563320 

-0.§703708 
0.5842480 
0-597959° 
0.611 5005 
0.6248676 

~0.6380564 
0.6510630 
0.66 388 33 
0.676514! 
0.683951 5 

—0.703 1919 
0.71 32320 
0.72 50690 
0.7 366999 


0.7481210 


| -0-7593296 


0.7703227 
0.78 10976 
0.79165§12 
0.8019507 
-90.51208 32 








+1894 
1897 
1899 
190! 
1902 


+1903 
1903 
1902 
1901 
1899 


+1897 
1894 
1890 
1885 
1880 


+1875 
1869 
1862 
1854 
1845 


+1835 
1824 
1812 
1800 
1788 


+1775 
1762 
1748 
1733 
1717 
+1701 
1684 
1666 
1647 
1628 
+1608 
15838 
1567 
1546 
1523 
+1500 
1470 
145! 
tah 
1400 


t137 3 
+1 346 


Y 
True Equinoz. 
Neon. Midnight. 
+0.91902 39 | +0.9176658 
0.9162427 | 0.9147546 
0.91 32020 | -0.9115852 
0.g099040 | 0.9081585 
0.9063489 | 0.9044754 
+0.9025 383 | +0.9005377 
0.898 4738 | 0.8963466 
0.8941565 | 0.8919038 
0.8895884 | 0.8872105 
0.8847704 | 0.8822684 
+0.8797047 | +0.8770793 
0.8743925 | 0.8716445 
0.8688 354 | 0.8659652 
0.86 30344 | 0.86004 34 
0.8569923| 0.8538810 
+0.8507097 | +0.8474784 
0.8441876 | 0.8408378 
0.8374290 | 0.8339611 
0.8304345 | 0.8268494 
0.8232060!] 0.8195044 
+0.8157449 | +0.813 19277 
0.8080530 | 0.8041210 
0.8001 320 | 0.7960866 
0.7919846 | 0.7878260 
0.78 36114 | 0.7793413 
+0.7750157 | +0.7706348 
0.7661991 | 0.7617090 
0.7571648 | 0.7525666 
0-7479T49 | 9-7432099 
0.7384520 | 0.7336417 
+0.7287793 | +0.7238652 
0.7188997 | 0.71388 30 
0.7088157 | 0.703098 3 
0.6955310] 0.693314! 
0.6850484 | 0.0827 342 
+0.677 3718 | +0.6719612 
0.6065032 | 0.660998 3 
0.6554408 | 0.6498492 
0.6442058 | 0.0385169 
0.63278 30° 0.6270044 
+0.6211816 | +0.615 4351 
0.019405 2 0.00 44521 
0.997453 | 0.591413 
0.§554355 0.§792172 
0.§7 30549 | 0.§605520 
60 §tao57 0.554 3253 
#0. §.48002 3 | 


+0.§416404 , +1753 








+1729 


+0. 3690870 


+0. 3539198 


+0. 3987248 
0-3975173 
0. 3961976 
0. 3947661 
O. 3932232 


+0. 3915696 
0. 3898059 
0. 3879327 
0. 3859509 
0. 38 38608 

+0. 3816634 
0.3793592 
0. 3769489 


0. 3744327 
0.3718120 


0. 3662581 
0. 3633265 
0. 3602924 
0. 3571566 


0.3505828 
0. 3471461 
0.34 36109 
0. 3399779 


+0. 3362481 


O. 3324224 
0. 3285021 
0. 3244882 
O. 3203823 


+0. 3161849 
0. 3118981 
O. 3075226 
0. 3030603 
0.2985123 | 

+0.29 38802 
0.281650 
0.284 368 3 
0.2794918 
0.2745 307 


+0.2695040 
0.264 3954 | 
0.25y2120 
0.25 39554 
0.2450205 | 


+0. 2432274 , 
+0.2377584 +0.2344)84 





























Midaight. 


+0. 3981352 
0.39687 14 
0. 3954958 
0. 3940085 
O. 3924102 


+0. 390701 § 
0. 3888829 
0. 3869554 
0. 3849193 
0. 3827755 
+0. 3805246 
0. 378 1673 
©. 3757040 
0.3731354 
0.3704625 


+0. 3676855 
0. 3648051 
0. 3618222 
0. 3587372 
0.3$55508 

+0. 3522638 
0. 3488768 
0. 3453908 
0. 3418066 
0. 3381250 


+0. 3343472 
O. 3304740 
0. 3265068 
0. 3224467 
0. 3382949 

+0. 3140526 
O. 3997213 
O. 3053022 
0. 3007969 
0. 2962067 

+0.291 §329 
0. 2867767 
0. 2819400 
0.2770240 
0.2720299 

+0. 2669591 
0.20181 30 
0.2565928 
0.251 3000 
0. 2459359 

+0.2405015 
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+274 
289 
305 
320 


335 
+350 
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+426 
441 
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SUN’S CO-ORDINATES, 1897. 





Nov. 


31 


Troe Equinox. 


Noon. 





| Midnight | Noon. 


—0.9892932 - 0.9878 303 | — 374 


0.9862943 «= 0.98 gOR 5.6 
0.98 30041 , 0.9812496 
0.9794225 | 0-9775234 
0.9755520 | 0.9735084 
-0.9713927 | -0.9692053 
0.9669462 | 0.9646157 
0.9622140} 0.95974I1 
0.9§71973| 0.9545829 
0.9518978 | 0.949142r 
—0.9463161 | —0.9434199 
0.9404537 | 99374178 
0.9343122 , 0.9311372 
0.9278928 ' 0.9245793 
0.9211968 | 0.9177453 
—0.91422§2 - 0.9106370 
0.9069806 | 0.9032560 
0.8994635 | 0.8956034 
0.8916760 | 0.8876817 
0.8836204 | 0.8794922 
—0.875§2976 -0.8710371 
0.8667106 0.8623182 
0.8578604 0.8533380 
0.8487510  0.8440994 
0.8393838  0.8346048 
-0.8297625 —0.8248571 
.0.8198891  0.8148588 
0.8097669 0.8046139 
0.7994000 = 0.741253 
0.788790§ — 0.7533060 
“O.7TTI4GAT  --O.7 724293 
0.7068582 9 0.7012294 
9.7555432 97497999 
0-7440000 0.7 301437 
0.7322317 0.7262646 
0.7202428 = 0.714 1665 
0.7080302  —-0.7018526 
0.09561§9 = 0.62-9 4.266 
0.68 29851 0.0705919 
0.670147§ 0.6630521 
0.65710%4 0.65c¢ )109 
0.64 3505§9 = 0.371718 
0.9 4Ng2Q0 0.6.2 40 480 
0 6107904 0.60901 37 
0.60208 12 0. §:700025 
0.§849779  0.5819078 
—0.6747928 6 0.9704 36 


417 
461 
5¢5 
548 

~ 592 
635 
679 
722 
766 

- 809 
852 
895 
938 
981 

—1024 

1067 
Ir1z0 
1I§2 
3195 
—1237 
1280 
1322 
1 364 
1406 


1447 
1488 
1529 
1570 
1610 

- 1650 
1690 
1729 
1708 
1807 
1846 
1884 
1922 
1959 
199” 
20 33 
2070 
210) 
2542 
2177 

—2212 
224° 


a ee 





-O.1 367525 | —0.144$269 


0.3522899 | 0.1600414 
0.1677807 | 0.1755072 
0.1832205 | 0.1909199 
0.1986049 |] 0.20627438 
—0.21 39290 | —0.221 §669 
0.2291882] 0.2367925 
0-2443790] 0.251947! 
0.2594963 | 0.2670263 
0.2745364 | 0.2820262 
—0.2894951 | —0.2969424 
0. 3043678 | 0.3217707 
0.33915§07 | 0.3265076 
0.3338402 | 0.341474 
0. 3484294 | 0.3556860 
—0. 3629165 | —o. 3701202 
0. 3772966 | 0.3844450 
0.391§650| 0. 3986560 
0.4057176 | 0.4127494 
0.4197504] 0.4267192 
- 0.4336560 | —0. 4405610 
0-4474332 | 0-4§42717 
0.4610760 | 0.4678456 
0.4745799 | 0-4812784 
0.4879405 | 9.4945 955 
—O. 5011535 | —0-507703! 
O.§14214t | 0.§200560 
0.§271182] 0.§33§103 
0.§ 394617! 0.§461720 
0.5524400 | 0.5586670 
0.5643507 -0.§799)1 3 
0.§770832 ,; 0.5831410 
0.5891492 , 0.§951127 
0.6010 307 : 0.606902 5 
0.612728: 0.6185072 
-0.6242393 —0.6299235 
0.6355599 0.6411480 
0.6400874 1 0.6521777 
0.6570184 1 0.663091 
0.00% 3495 | 0.67 36 392 
0.788978 —0.68406049 
0.6592001 | 0.69425209 
U. 608) 31 31 O 70429902 
0.70925 39 0.7 140547 
0.71838q)3 1 0.72 36008 
0.728 3659 | 0.7 330161 
—0.7 37AI 04 | - 0.742 1447 


+2258 
2254 
2250 
2245 
2239 
+2232 
2224 
2216 
2207 
2197 
+2187 
2176 
2165 
21$3 
2142 
+2127 
2113 
2098 
2083 
2067 
+2051 
2034 
2017 
1999 
1980 
+1961 
194! 
1y2z0 
1898 
1875 
+1552 
1828 
18303 
1778 
17§2 
+1726 
1700 
1673 


1645 
1617 


+1548 
1559 
1§29 
1498 
1467 


+1445 
+1493 











Z Reduc. 
Mean 
True Equinox. a of 
Noon. Midnight, Noon 
—0.0§93331 | —0.0627058 , +1026 
0.0660736 | 0.0694 364 1029 
0.0727938 | 0.07614§7| 1032 
0.0794918 | 0.0828319/ 1035 
0.0861657 | 0.0894929 | 1037 
0.09281 34 | —0.0961269 | +1039 
0.0994332] 0.1027320| 1041 
0. 1060232] 0.1093064 1042 
O.212§815 |] 0.11358483 | 1041 
O.1291065 | 0.1223559 104! 
—0. 1255962 | -0.1288272 | +1041 
0.1320488 |} 0.1352607 1041 
0.1384626] 0.1416544 1040 
0.3448357] 0.1480064 3039 
O0.1§131661 | 0.13543147 1037 | 
—O.1§74520 | -0.160577§ | +1036 | 
0.1636915 ] 0.1667932 1034 
0.1698826 | 0.1729594 1032 | 
0.1760234] 0.1790745 1029 
0.1821122| 0.1851359 1026 
—0.188145§8 | -0.19%1419 | +3022 
0.1941236 | 0©.1970907 1018 
©.2000430] 0.202980! 10%4 
0.20§9019 | 0.208808! 1010 , 
0.2116984 | 0.2145728| 1005: 
—0.2174 308 | —o.2202722 | +1000 
0.2230969 | 0.2259046 994 
0.22869§0 | 0.2314680' 988 
0.2 342233 | 0.2369607 | 981 
0.2396800 | 0.2423810; 974 
—0. 2450634 | -0.2477272 | + 966 
0.2§03720 | 0.2§29977 938 | 
0.2§§6040 | 0.2§81908 9§0 | 
0.2607580 | 0.263 3052 942 
0.2655324 | 0.268 3394 933 
-0.2708 260 | ~-0.2732919 | + 924 
0.275§7371 | 0.2781614 915 
0.23805646 | 0.2829465 gos ' 
0.2853070 | 0.2876455 895 
0 289927 | 0.2922577| 884 
0.2945 306 | -0.2967812 | + 873 
0.2990094 | 0.3012148 | = 863 
0. 3033974 | 0 3055560 852 
0. 3076933 | 0. 3098064 841 
0.3118959| ©. 3139617 829 
—0. 31600 36 | —0. 3180214 | + 817 
—O. 32001 50 | -0. 3219842) + Sag 
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272 MOON’S LONGITUDE AND LATITUDE, 1897. 
FOR GREENWICH MEAN NOON AND MIDNIGHT. 
Day JANUARY. Day FEBRUARY. Day MARCH. 
of of of 
Month. | True Longitude. Month. | True Longitude. Latitude. Month. | True Longitude. Latitude. | 
1.0 258 II 11.7 308 45 36.6 -~o 35 598 1.0] 317 50 14.9 +0 14 238 
1.6 | 265 23 18.3 31§ 22 26.0] +0 o 368 1.6 | 324 15 389 © 49 27.8 
2.0 | 272 32 31.5 321 §§ 11.8 oO 36 50.6 2.0 | 330 38 3.8 I 23 363 
2.5] 279 38 7.9 328 23 49.2 I 12 12.9 2.5 | 336 §7 32.5 I §6 25.0 
3.0 | 286 39 29.0 334 48 18.1 r 46 17.4 30] 343 14 8.2! 2 27 33.6 
3-5 | 293 36 29 34 8 41.8] +218 408) 3-5 | 349 27 54.9] +2 56 36.r 
4.0 | 300 27 24. 347 25 7-7] 249 249 40] 355 38 57-7] 3 23 21.0 
45 | 307 13 168 353 37 47-4) 317 487 45 I 47 23.0| 3 47 31.0 
5.0 | 333 53 30.1 359 46 56.2) 3 42 33-5] 50 753190] 4 8 53-4 | 
5.5 | 32028 28 5 5252.9/ 4 5162] $5] 13 56 56.3) 4 27 17.9 
6.0| 326 57 06 , II 55 59.6] +4 2§ 2.9 6.0 19 58 27.4| +4 42 36.4 
6.5 | 333 20 35.6 ; 17 56 41.5] 442458] 65/ 25 58 7.7] 4 54 427 
7°] 33939 59 ; 23 55 266) 4551907 7.0] 31 5615.1] § 3 32.6 
7-5 | 345 52 545 ; 29 §2 45.0 S 5 37-7 7:5 37 53 10.1 5 9 35 
8.0] 352 2 288 . 35 49 Sol 5 12 384 8.0 43 49 16.1 § Ir 14.0 
8.5] 358 8 19.6] +3 8.5 4I 4§ 12.0] +5 16 18.4 8.5 49 44 59.3] +§ x0 44 
9.0 41m or 3 56 9.0 47 41 29.1 § 16 36.0 9.0 55 40 48.2 $ § 35.6 
95] or 5.§| 4 16 9-5] 53 38 355] 5133 3017 95] 6: 37 13.5] 4 57 49.6 
10.0 16 9g 12.2 434 10.0 59 37 7.0 § 7 25] I00 67 34 48.2 4 46 41 
105] 22 § 57.2; 448 10.5 | 65 37 339] 457 79] 305] 73 34 68) 4 32 379 
11.0 28 1 57.6] +4 59 Ir.o 7t 40 45.9] +4 43 53-7] 1.0 79 35 45.0] +4 35 20.6 
11.5 33 $7 $0.3 5 7 1r.§ 77 47 «1.2, 4:27 20.75) = 25.5 85 40 19.5 355 3.2 
12.0 39 $4 10.4 § 12 12.0 83 56 56.3} .4 7 33.2] 12.0 91 48 26.9 3 3% §2.6 
12.5 | 45 5% 32-4] 5§ 34 19. 12.6] 90910596) 3 44 37-5] 125] 98 043-4] 3 § 578: 
13.0 53 50 28.9 § 12 25.3] 13.0 96 29 37.2 3 18 42.4f 30] 104 17 44.0 2 37 29.7 | 
13.5 57 §t 29.9| +5 7 48] 13.5 | 102 53 10.2] 42 49 §9.2§ 13.6 | 310 qo 1.5] +2 6 41.5 
14.0 63 §§ 2.5 4 58 16.9] 14.0] 109 21 56.0 218 42.4] 1140] 317 8 54.1 I 33 49.5 
14.5 qo 1 32.9 446 1.9] 14.5] tr5 56 62 E45 10.3] 145] 123 42 19.9] © 59 13.3 
15.0 76 11 18.5 4 30 22.2] x50] 122 35 46.3 I 9 45-34 135.0] 130 23 §.0] +0 23 16.1 
x5.5 82 24 40.0] 4 11 22.0] 15.5 | 129 20 55.4] +0 32 53-51 35.5 | 137 10 32.§| -O 23 35.0 
16.0 88 41 50.0] +3 49 Srl 160] 136 1% 25.7| -O 4 55.0] 16.0] 144 4 46.0] -0 50 48.3 
16.5 95 2 57.8 3 23 $0.2] 16.5] 143 7 2.5 © 43 6.3] 16.5] x§r § 39.6 I 27 49.2 
17.0 | 10: 28 9.3 2 $5 41.31 117.00] 150 7 24.2 I2t 3.51 17.0] £58 12 568 2 3 59:3 
17.8 | 107 57 25.7 224 57-75 17.5 | 1357 12 2.5 x58 7.9] 17.5] x65 26 10.3 2 38 38.0 
18.0 | 114 30 44.5 zr §X 59.2] 18. 164 20 23.0| 2 33 39.7] 18.0] 172 44 40.7] 31:3 4.0 
8.5 | x2z 8 oo| #2 37 9.3] 18] 3171 31 47.0] -3 6 59.5] 18.5 | 180 7 39.8] —3 40 36.4 
19.0] 127 49 2.7) © 40 54.7] 19.0] 178 45 319] 3.37. 29.5] 319.0] 187 34 9.2] 4 6 365; 
19.5 | 134 33 408] +0 3 45.27 19.5 | 186 0527) 4 435.3] 195] 195 3 36] 4 28 30.3 
20.0 | r4r 2r 39.8| -o 33 47.0] 200] 193 17 4.1 4 27 46.9] 20.0] 202 33 313.4 4 43 49.7 
20.5 | 148 12 43.7 IZ 7.9) 20.5 | 200 33 21.5 4 46 39.3] 205] 210 3 274 458 13.5; 
23.0 | 1§§ 6 35.0] —Zz 47 42.5] 2z30/ 207 49 2.8] ~§ 0 53.6] 21.0] 2:7 32 35.8] -§ § 28.7] 
21.§ 162 2 56.2 2 22 55.3] 21.5 21§ 3294 § 10 17.5) 23.56 | 224 $9 338 § 7 30.9' 
22.0! 169 : 28.6 256 11.7 220{ 222 16 7.2 § 14 44.8] 22.0] 232 23 23.4 § 4 236 
22.5 | 176 X 54.3 3 26 58.5] 22.5 | 229 26 27.5 § 1415.38 22.5] 239 43 15.5 4 56 17-4 | 
23.0) 183 3 55.5| 3 5445-3} 230] 23634 70[ § 8 55.0] 230] 246 58 315] 4 43 29.6, 
235/| 199 714.9) -419 347 23.5 | 243 38 47.5| -4 58 546] 23.5 | 254 8 42.9] -4 26 22.4| 
24.0 | 197 Ir 35.6 439 28.71 240j| 250 40 15.6 444293] 240] 26: 13 32.0 4 § 23.6 
24.5 | 204 16 412] 4.55 41-1] 24.5] 257 38 233] 425 58.1§ 245] 268 12 sos] 3 40 55.8 
25.0 | 211 22 1§6 § 7238] 250 | 264 33 Gr 4 343.38 250] 275 6 38.3 3 13 347. 
25. 218 28 2.5 § 14 25.78 25.5 | 271 24 22.3 3 38 9o.rf 255] 283 §5 2.5 2 43 48.9: 
26.0 | 225 33 45.6' -§ 16 40.1] 26.0] 278 12 128] -3 9 426] 260] 288 38 15.5] -2 12 8.6 
26.5 | 232 39 8.0 $14 §3) 26.5 | 284 56 40.1 2 38 51.6] 26.51 295 16 33.9 139 39 
27.0 | 239 43 52.3 § 6 446] 270) 291 37 474] 2 6 §2] 27.0] 301 50167) 4 § 3.7 
27$| 246 47 405) 454 462] 2751 208 15 387] 1 3x 530] 27.5} 308 19 447] -© 30 35.6 
| 2Bol] 253 §0 132 4 38 23.11 280] 304 50179] © 56 44.7] 28.0] 314 45 192%] 40 3 53.8 
28§ | 260 §t 102] -4 17 §3.0f 285] 3r1 21 48.9] -0O 2t 9.6] 285 | 322 7 204) +0 397 §9.2 
| 290 | 267 50 12.0 3 §3 3764 290] 317 $0 149] +0 16 23.8] 290] 327 26 8s B It 17.0 
| 295] 274 46 §7.9' 326 228 295| 324 15 39] 0 49 27.8] 295] 333 42 O4] 2% 43 24-9 
joo | 281 42 7.6' 2 §§ 360f joo] 330 38 38 I 23 36.38 joo] 339 §§ 13.8 234 «2.2 
30.9 | 288 32 236 222 49.68 305] 336 57 325 156 25.0] 305) 36 6 26 2 42 499. 
i 33.0] 295 20 21.7( -1r 48 16.0] 310 | 343 34 82] +2 27 91.6) 310] 352 14 395] +3 9 307 
"335! soz 4.515! ~-1 32 280 31.51 349 27 549] +2 $6 3628 $1.5] 358 23 15.7] +3 33 489 
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274 MOON’S LONGITUDE AND LATITUDE, 1897. 


FOR GREENWICH MEAN NOON AND MIDNIGHT. | 


Day JULY. Day AUGUST. Day SEPTEMBER. | 
of of of | 
Latitade. Month. | Trae Longitude.| Latitude. Month. | True Longitude.| ‘ Latitade. 






Moath. | True Longitude. 














@ 6 oe e o e e - 
1.0| II5 +0 57 24.5 10] x64 $ 10.0 -3 15 40.9 r.0| 236 26 16.4 
1.6 | 4r2r 40 23 154 1.6 | 170 55 41.1 3 43 459 x.5§ | 223 36 14.5 . 
2.0} 128 -O Ir 28.3 2.0] 177 46 18.3 4 8 51.9 2.0] 230 45 43.8 3 © 35.2 
2.6| 134 o 46 21.8 2.§ | 184 39 50.6 4 30 32.6 2.5 | 237 54 19.1 448 8:2 
30) 4! 1 20 59.0 3.0, I9% 36 63 4 48 24.6 3.0] 245 1 38.7 4 3% 16.6 
3-5 | 147 “I §4 52.9 3-5 | 198 34 52.2] -§ 2 7.6 3-5 | 252 7 25.31] —4 x0 18.7 
40} 154 2 27 35.9 4.0 | 205 3§ §4.2 § IX 25.0 4.0] 259 It 24.2 345 -68 
4-5 160 2 58 399 45] 212 38 58.2 § 16 4.5 45 | 266 x3 24.9 3 17 368 
§.0| 167 3 27 37.0] 5.0] 219 43 48.9} 5 15 57.9 §.0 | 273 13 185] 2 46 47-4| 
5.5 174 3 53 59.8 5.5 | 226 50 96 § 11 2.2 5-5 | 280 10 58.3 2 13 39-4 
6.0} 180 -4 17 21.0 6.0 | 233 57 42.4] -§ x 19.3 6.0] 287 6 18.7] -x 3 448! 
6.5 | 187 4 37 15.2 6.5 | 24: 6 8.3 4 46 56.1 6.5 | 293 59 14.4 zr 2 368 | 
7.0) 194 4 53 18.3 7.0| 248 15 6.4 428 49 7-0 | 300 49 40.3] -O 25 49.0. 
7-5 | 20% 5 5 92 7-5 | 255 24 14.5 4 5 3.2 7-5 | 3°7 37 30.5] tO rr §.3 
8.0 | 208 5 12 288 8.0 | 262 33 9.0] 3 38 13.2 8.0] 314 22 39.5] oO 47 336 
8.5 | 216 -§ 15 28 8.5 | 269 43 246] -3 8 1.5 85] 323 § 03] +z 23 48 
9.0 | 223 § 12 41.2 9.0 | 276 48 34.9 2 3% 59.2 9.0 | 327 44 25.7 157 97 
9.§ | 230 5 5193] 9.5| 283 54 12.3| 159404) 9.5] 334 20 483) 2 29 21.6 
10.0 | 237 47 33.7 4 52 58.81 r00] 290 57 49.6 I 22 41.7] 100| 340 54 O02 2 59 16.6 
10.§ | 245 7 48.2) 435 480] 105] 297 58 59.5| 0944407] 105 | 347 23 55-4] 3 26 34.0 
110 | 2§2 29 6.1] -4 34 2.0] 1I1.0] 304 57 15.7] -o 6158] r1r0] 353 50 28.3] +§ 50 56.3 
11. | 259 50 38.5 348 28] x1r.§6 |] 3xr §2 13.3] +0 31 55.6] 11.5 © 13 34-7 4123 9.5 
12.0 | 267 1% 33.6 3 18 188] x20] 318 43 30.1] .x 9 18.0] 12.0 6 33 13.5 4390 30 
12.6 | 274 30 59.5 245 238] 12.5 | 325 30 468 1 45 18.2] 12.5 I2 49 25.9 4 44 29.6 
13.0] 28% 48 44 2 9 56.0] 13.0] 332 13 47.7 2 19 26.3] 13.0 19 2 16.2 4 §5 25.0 
13.5 | 289 2 03] -1 32 3649 13.5 | 338 52 ax.2]| +2 5x 166] 13.5 25 1% §2.0] +§ 32 47.0 
14.0] 296 12 38/ 054 7.3— 14.0] 345 26 20.1 3 20 27.1, 14.0 3% 18 24.9; § 6 $7.0 
145] 303 17 36.9) -O 15 tor] 314.5] 353 55 420! 346400] 145] 3722 95) 5 6 57-4 
15.0 | 310 18 9.0] +0 23 34.0] 15.0] 358 20 29.2 4 9 41.3] 15.0 43 23 248 § 3 $52.7 
15.§ | 3:7 33 16.4 xr 328.2] 15.5 440 489| 429209] 155 49 22 328| 457 288 
16.0] 324 2 43.4| +2 37 58.91 16.0 10 56 52.8| +4 45 32.2] 16.0 55 19 588] +4 47 52.5 
16.5 | 330 46 22.% 212 366] 16.5 17 8 56.9| 4 58 11.2] 16.5 Ox 16 21.7] 4§ 35 13.6 
17.0 | 337 24 12.0] 2 44 56.5] 17.0 23 17 21.2 5 7 16.3] 17.0 67 31 42.7 4 19 346 
17.5 | 343 $619.2) 3 14 38.3] 17.5 | 29 22 296] 5 12.478) 175] 73 7 $5] 4 % 105 
18.0 | 350 22 56.0/ 3.41 25.8] 18.0 35 24 48.7! 5 14 484] 18.0 79 23 96.3 3 40 90 
18.5 | 356 44 20.1] +4 5 68] 18.5 4t 24 47.8| +§ 13 22.3] 3185 84 590 51.9] +3 16 405 
19.0 3 © 53.9 4 25 32.1 19.0 47 22 588 5 8 308] 19.0 go 58 31.3 2 §0 56.3 | 
19.5 913 36) 442355] 195] 5319553) 5 ©2237 195] 9659335) 223 84) 
20.0 1g 21 17.8 4 56 13.2] 20.0 59 16 13.8 449 18] 200] 103 3 37.4 z §3 301 
20.5 23 26 8.2 § 6 23.0] 205 65 12 23.9/] 4 34 35-71 20.5 | 109 I: 23.2 x22 164 
2.0 27 28 7.4| +§ 13 4.5] 21.0 7X 9 7.61 +4437 33.4] 2I.0] 135 23 21.2] +0 49 43-9 
21.§ 33 27 49.2 § 16 18.5] ars 77 6 58.7 3 56 57.21] 25.5] 12% 40 13.7] +40 16 11.5 
22.0 39 25 47.9 § 16 66] 22.0 83 6 32.3 334 1.9] 220] 128 2 23.3] -O 287 §9.7 
225 4§ 22 37.6 § 12 31.2 22.5 89 8 22.4 3 8 36.08 22.5] 134 30 21.6 © §2 25.9] 
23.0 5x 18 520 5 § 35.71 230 95 13 1.4 2 40 $1.31 230] 143 4 26.5 x 26 40.5 | 
23 5 57 15 3.8] +4 55 24.3] 23.5] tor 20 596] +2 12 1.3] 23.5] 147 44 $1.2] -2 © 145 
240 63 II 44.5 442 1.9] 24.0] 107 32 44.5 I 39 236] 240] 154 31 40.6 2 32 36-4 
245 69 9 238 425 34.51 24.5] 123 48 398 tr 6 98] 245] 161 24 50.2 3 3 33-2, 
250 75 8 300) ¢ 6 94] 25.0] 120 9 §.7] +0 33 47,0] 25.0] 168 24 60] § 3% 300 
25§| 8: 9 288] 3 43 55.3] 255 | 126 3417.5] -0 3244] 25.5] 175 20 3.7] 3 56 53% 
260 87 12 43.$| +3 19 24] 26.0] 133 4 256| -o 38 585] 260] 182 399 92] -4 18 496 
26 § 93 18 352] 25: 429] 26.5 | 139 39 34.6] 1 14 269§ 265] 189 53 39.3] 4 36 494 
270 99 27 22.3 2221318 270] 146 19 434 349 19.2 270] 197 If 42.7 4 §0 26.9 
275 10§ 39 19.3 I §0 43.4 275} 353 4 44.6 223 348 275 | 204 32 22.7 4 590 21.71 
28o| 1:1 54 388] 2:17 3870 280] 159 54 249| 255 64) 280] 213 54 389| § § 200 
285 | 31138 13 306] +0 43 183 285] 166 48 253] -3 24 547] 28.5] 219 17 299] -§ 2 35.6 
| ago {| 324 36 8.1] 40 8 56§ 29.0] 173 46 223.1 3 51 55.91 290] 226 39 56.5 4356 98 
| 29s] 132 23391 -0 27 337] 295 18047 437! 4153971 205] 234 3 35 445 110) 
joo] 137 32 104' 2 312.0% joo! 187 gr 598! 4 35 384 joo | 24% 20 13.9 429 %5 
305 | 144 § 4881 & 3 201f 3051 194 58 351) 452 284] 305] 248 36 107] 4 9 43-28| 
3310 ' 150 43 $6 212 280] 3z0| 202 6 $32; -5 2 50.6) 31.0] 255 48 57-4] -3 45 568! 
3g | 257 23 5511 -2 45 5.1) 3151 209 16185) -5 9 314) 31-51 262 57 579 38 509 
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276 MOON’S EQUATOR, 1897. 


FOR GREENWICH MEAN NOON. 


THE MOON'S EQUATOR. 


Date. g A ’  ( 
Inclination Ascending Node on Ascending Node Mean 
to the Earth's Equator on Earth's Longitude 
Earth's Equator. to Ascending Equator. of the 
Node on Ecliptic. Moon. 





Jan. re) 22 23.4 134 43-9 2 38.5 242 17.4 0.1 z 19.06 
to 22 24.0 134 10.8 2 40.0 14 3-2 0.2 2 38.32 
20 22 24.6 133 37-7 2 41.5 145 49.1 0.3 3 57-18 
30 22 25.2 133 4.6 2 42.9 277 34.9 0.4 5 16.23 
Feb. 9 22 25.8 132 31.5 2 44.4 49 20.7 0.5 6 35.29 
0.6 7 54-35 
19 22 26.4 131 58.3 2 45.9 18: 6.6 0.7 Q 13-41 
March I! 22 27.0 131 25-3 2 47-3 312 52-4 0.8 IO $2.47 
11 22 27.6 130 52.2 2 48.7 84 38.2 0.9 IX 51.53 
a1 22 28.3 130 19.2 2 50.1 216 24.1 
31 22 28.9 129 46.1 2 51.5 348 9.9 1.0 13 10.58 
2.0 26 21.17 
April 10 22 29.5 129 13.0 2 52.9 11Q 55.7 3-0 39 3%-75 
20 22 30.1 128 40.0 2 54.2 251 41.6 40 52 42-33 
30 22 30.8 128 7.0 2 55.5 23 27-4 5:0 65 $2.92 
May 10 22 31.4 127 34.0 2 56.9 1§5§ 13.2 6.0 79 350 
20 22 32.1 127 1.2 2 58.2 286 59.1 7.0 Q2 14.09 
8.0 10S 24.67 
30 22 32.7 126 28.1 2 59.5 58 44.9 9.0 118 35-25 
June 9 22 33.3 125 55.2 3 07 190 30.7 10.0 132 45-84 
19 22 33.9 125 22.3 3 1.9 322 16.6 Hoare. .. 
29 22 34.6 124 49-4 3 3-2 94 2.4 I © 32.94 
July 9 22 35.3 124 16.5 3 4.4 225 48.2 2 z 5.88 
3 z 38.82 
19 22 36.0 123 43.6 3 5.7 357 34.1 4 2 11.76 
29 22 36.7 123 10.8 3 68 129 19.9 5 2 44-70 
Aug. 8 22 37-4 122 38.0 3 7:9 261 5.8 6 3 17.65 
18 22 38.1 122 5.2 3 9.1 32 51.6 7 § 50.59 
28 22 38.8 I2I 32.4 3 10.2 164 37-4 8 4 23-53 
9 4 9.47 
Sept. 7 22 39.5 120 59.6 3 11.3 296 23.3 10 $ 29.41 
17 22 40.2 120 26.9 3 12.3 68 9.1 = 6 2.35 
27 22 40.9 11Q 54-1 3 13-4 199 54-9 12 6 35.29 
Oct. 7 22 41.7 IIQ 21.4 3 14-4 331 40.8 13 > 8.23 
17 22 42.4 118 48.6 3 15.5 103 26.6 14 7 4t.17 
1§ 8 14.31% 
27 22 43.1 118 15.9 3 16.6 235 12.4 6 
| Nov. 6 22 43.8 117 43.3 317.5 6 58.3 t 8 47.06 
16 22 44.6 117 10.6 3 18.5 138 44.1 3 9 20.00 
26 22 45.3 116 37.9 3 19.4 270 30.0 19 2 23.88 
Dec. 6 22 46.1 116) 5.3 3 20.4 42 15.8 20 10 B82 
16 22 46.8 II5 32.7 3 21.4 174 1.6 a1 tr 32.76 
26 22 47.6 zs OT 3 22.3 305 47-5 22 12 4.70 
36 22 48.3 114 27.5 3 23.1 77 33-3 23 12 37.64 
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TABLE FOR THE LIBRATION OF THE MOON, 


MOON'S LIBRATION, 277 
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278 OBLIQUITY, PRECESSION, ETC., 1897. 











FOR GREENWICH MEAN NOON. 





Apparent Obliquity Equation of Equ‘noxes. [| Precesssion Mean Longitude 
Date Eclipte — Ascending 
(Hanszx.) In Longitude.| InRA Node. 
e ° @ 4 ry e e 
Jan. 23 27 15.71 | +12.02 | +0.735 317. 9.9 
15.73 12.52 0.766 316 38.1 
15.81 12.90 0.789 316 6.4 
15.91 13.14 0.804 315 34.6 
Feb. 16.03 13.24 0.810 315 2.8 
16.14 |] +13.20 | +0.807 314 31.1 
March 16.21 13.01 0.796 313 59.3 
16.22 12.75 0.780 313 27-5 
16.17 12.44 0.761 312 §5.7 | 
16.06 12.13 0.742 312 24.0 
April 15.89 | +11.87 | +0.726 311 §2.2 
15.66 11.73 0.717 3II 20.4 | 
15.40 11.69 0.715 310 48.6 
May 1§.15 11.79 0.721 310 16.9 | 
14.91 12.04 0.736 399 45-1 
14.70 | +12.40 | +0.758 309 13.3 
| June 14.52 12.85 0.786 308 41.6 
14.41 13.35 0.816 308 9.8 
| 14-34 13.87 0.848 307 38.0 
July 14-35 14-34 0.877 307 6.2 
14.39 | +1472] +0.900 306 34.5 | 
14-47 14-99 0.917 306 2.7 
Aug. 14.56 15.14 0.926 305 30.9 
14.66 15.15 0.927 304 59.1 
14.73 15.03 0.919 304 27.4 
Sept. . 14.78 | +14.79 | +0.905 303 55.6 
14.75 14.50 0.887 303 23.8 
14.67 14.17 0.867 302 52.1 
Oct: 14.53 13.86 0.848 302 20.3 
14.33 13.61 0.832 zor 48.5 
14.07 | +1346] +0.823 301 16.7 
Nov. 13.80 13.46 0.823 300 45.0 | 
13.55 13.62 0.833 300 13.2 | 
13.28 13.91 0.851 299 41.4 
Dec. 13.08 14.31 0.875 299 9.7 | 
12.94 | +1479 | +90.905 298 37-9 | 
12.84 15.33 0.938 298 6.1 | 
12.82 | +135.83 | + 0.968 297 343. 
Mean Obliquity, 1897.0, 23° 27° 9.42 (Hansen). 
Mean Obliquity, 1897.0, 23> 27'9".15 (Purers). Daily Motics 
Precession for 1897 _. rr §0'’. 2631 log 1.70125 of £3 
Precession in a Solar Day . . . 2. 1 6 «© © © + 0.3377 ~=— log: 9. 1 3867 _ 
Precession in a Sidereal Day . . . o 8s ee o''.1372 log 9.13748 3-877 
log 0.94685 


San's Mean Equatorial Horizoatal Parallax 7 2 « © ~—6 8°".848 





PART II 


ASTRONOMICAL EPHEMERIS 


MERIDIAN OF WASHINGTON, 


Frit 59 379 


280 FORMULA FOR STAR-REDUCTIONS, 1897. 


| 


-_ - —_ A 


FORMULZ FOR THE REDUCTION OF THE POSITIONS OF THE FIXED STARS, USING 


THE NOTATION OF BESSEL, AND THE CONSTANTS OF PETERS AND STRUVE. 


NOTATION. 


r, the time, reckoned in units of one year, from the beginning of the Besselian fictitious year, (1896, 
December 30%. 376 = 1897, January o4.0—0o1.624, Washington mean time), 


Go, 5g, the star's mean right ascension and declination at the beginning of the fictitious year, 
a, 4, the star's apparent right ascension and declination at the time r, 


B 


. #’, the annual proper motion in right ascension and declination, 
©, the sun’s true longitude, 
$2, the longitude of the moon's ascending node, 
w, the obliquity of the ecliptic, 
I, the longitude of the sun's perigee, 
IY, the longitude of the moon's perigee, 
€, the moon's mean longitude. 


BESSELIAN STAR-NUMBERS. 


A = T — 0.34251 sin £23 — 0.00011 sin (3 © — IF) 


-+- 0.00410 sin 2 §3 — 0.00005 sin 2 (© — §3) 
— 0.02519 sin 2 © + 0.00010 sin 2 (© — I’) 
-++ 0.00293 sin (© + 8r° §9') -+ 0.00009 sin (2 IY — £3) 
-++ 0.00025 sin (2 © — §3) -++ 0.00005 cos I” 

— 0.00405 sin 2 ¢ -++- 0.00004 sin 2 IY 

-+- 0.00135 sin (¢ — I’) 

B= — 9.2240 cos Q — 0.0027 cos (3 @ —T) 
-+ 0.0895 cos 2 3 ++ 0.0067 cos (2 © — Q) 
— 0.5506 cos 2© -++ 0.0024 cos (2 I’ — §3) 
— 0.0092 cos (© -+ 281° 0’) — 0.0023 sin IY 
— 0.0885 cos 2 ¢ -++ 0.0008 cos 2 IY 


C = — 20.4451 cos uw cos © 
D= — 20.4451 sin © 
E=— 0.0451 sin {3 + 0’’.oo14 sin 2 £3 — 0’’.0032 sin 2 © 
Brssaz's Star-Constants 
@ = 3°.07267 + 1°. 33682 sin a, tan d, = precession in right ascension 
6 = 7; cos a, tan d, 
¢ = 7, cos a, sec dy 
d=: 7, sin a, sec dy 
a’ = 20''.0§23 cos a, = precession in declination 
’ = — sin Ge 
¢ = tan » cos d, — sin a, sin & 
rf == COS Ge sin dé. 
Reduction to Apparent Position, 
e=a+re+4a4+86 4664+ 004+ 48 (in time) 
6= 6+ 7h’ + Ae’+ BYU4CCO 4+ DF (in arc) 
INDEPENDENT STAR-NUMBERS. 
J = 46"'.ogoo A + & (in arc) = 3.07267 4+ £ = {in time) 
gsinC=—A Asin H=C 
g cos G = 20’'.0§23 A khcoos H= D 
Reduction to Apparent Position, 
ema + /+-u+ rege sin (G+ a,) tan 4, + Asin (4+ a,) secd, (in time) 
6 = 6, ery’ + -cos (GC + a) + 40s (// + a,) sin J, + 5 cos 4, {in arc) 


Norges.—{1) The independent star-numbers are more convenient, when only one or two apparent 
positions of a star are required. or when Bessac’s star-constants are not known with 
sufficient accuracy. Otherwise, the Besselian star-numbers are more convenient. 

(2) In using the star-constants of the British Assoctation Catalogue, a, b, ¢, d, a’, UL, @, 
must be changed to ¢, d, a, 6, —c’, —d’, —a', ~5', respectively 


s= Ctanw 
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BESSELIAN STAR-NUMBERS, 1897. 
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—1.2623 
3.2605 
1.2586 
5.2566 
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9-8394 
9-8 426 
+9-8448 
9-8476 
9-8543 
9-8578 
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~0.7503 
0.7478 
0.7467 
0.7470 
0.7482 


0.7495 
0.7506 
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0.7497 
0.7472 
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tng a | toe 2 
+9 9697 | ~G7¢E78 
962 | 07498 
Gyoro | a7eg36 
@-qoss 0.749t8 
99°97 | 97993 
+9.978¢ | -a7yig 
99733 | 7998 
99752 @7490 
99708 | a7443 
99760 | o7¢78 
+o-g76q | -O7595 
99793 | 27344 
9eres | a7963 
9g8e: | 07967 
9-905 | a73s8 
49-9818 | —&7$37 
Oo8 31 @7510 
9835 @7484 
9- oF 52 a7q6e 
9987: | 074996 
+9.9890 | a7¢68 
99908 | ao7e8: 
99923 | a7909 
99933 | &7948 
99940 | &7570 
9 9948 | —O-7993 
99004 | 97599 
999044 | &7993 
99906 | O@7574 
99990 | ©7545 
+> 9998 | - 7588 
oot9 | a7e8s 
9 9985 0.7499 
99999 | 97449 
oousg | &7433 
coags§ | -a7e¢%9 
ooogg | ©7493 
aeng7 | 27519 
@ 0043 ©.73$40 
Qongg | @7590 
eacogs | -073947 
aco | &7590 
©.6068 @.7 goo 
a.cope | 0 7968 
cosis — O7438 
eo cogS | -o.7 3845 


Leg C 


o1.3898 | 


8.3089 
3. 8999 
3.3987 
8.8033 
$3.9077 
8.8398 
8.361 
8.230 
3.8399 


+3.837§ 
8.2909 
8.3948 
8.33973 
3.8909 


2.2498 
s.agso 
3.24987 
8.agts 


2.2996 


$3.2998 
1.3976 
3.8996 
t.3615 
3.9629 


3.96.44 
2.9699 
8.9675 
2.3686 


8.9697 


+:.3706 
8.8789 
3.9736 
8.s782 
8.2785 


1.87398 
8.9790 
8.8731 
3.8798 
8.8787 


+! S783 
3.3728 
8.9728 
8. s7eq 
8.9695 


+3. 9084 


eo ortg | —<earyeg | o2 sxe 


@.9g38 


O4I44 
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Srey, | Log a. | Log & | Log | LoD. [Si Hour)| Loe | Loe. | Log | Log, 
Oct. 1| 40.0113 | —0.7359 | +12.2674 | 40.5174 | Nov. x6) +0.0600 [| —0.6553 | +1.0300 | +3.2247 
2| 0.0430 0.7347 1.2661 0.5608 171 0.0608 0.6558 r.0r89 1.2299 
3) 0.0547 0.7349 1.2647 0.6003 bh 18] 0.0615 0.6550 1.0073 1.2349 
nh 4{ 00x62 0.7362 1.2631 0.6363 | (4.0) 19] 0.0621 0.6525 | 0.9952 1.2398 
(1.0) 5] 0.0173 | 0.7381 1.2614 | 0.6695 20] 0.0628 | 0.6482 | 0.9826 | 1.2445 
6| +0.0:38: | —0.7399 | +1.2596 | +0.7002 21| 40.0637 | —0.6426 | +0.9694 | +2.2490 
7| 0.0385 0.741% 1.2577 0.7288 22| 0.0650 0.6363 0.9556 1.2533 
8| 0.0387 0.7411 1.2556 0.7555 23) 0.0666 0.6300 0.9412 1.2574 
Q| 0.0188 | 0.7396 | 1.2534 | 0.7805 24] 0.0685 | 0.6246 | 0.9263 |] 1.2614 
10] 0.0189 0.7367 1.2510 0.8041 25] 0.0705 0.6209 0.9108 1.2652 
rzr| +0.0193 | —0.732§ | +1.2484 | +0.8264 26| +0.0726 | —o.6r9z ] +0.8947 | +3.2688 
I2|/ 0.0200 0.7277 1.2457 0.8474 27| 0.0745 0.619% 0.8780 1.2723 
13| 0.0210 0.7230 1.2429 0.8674 28| 0.0762 0.6205 0.8602 3.2756 
14| 0.0224 0.7189 1.2400 0.8864 29} 0.0776 0.6225 0.8413 1.2787 
%§| 0.02399 0.7160 1.2369 0.9044 go| 0.0787 0.6242 0.8213 1.2817 
16| +0.0255 | —0.7146 | 41.2336 | +0.9216 | Dec. 1x] 40.0795 | -0-6249 | +0.8002 | +1.2845 
27| 0.0270 0.7145 1.2301 0.9380 a! 0.0802 0.6240 0.7780 1.287% 
18| 0.0283 0.7356 1.2264 0.9537 3} 0.0808 0.6212 0.7545 3.2896 
bh I9| 0.0293 0.7170 1.2226 0.9688 b 4] o.08r5 0.6166 0.729§ 1.2920 
(2.0) 20] 0.0300 | 0.7182 | 1.2187 | 0.9833 | (5-0) 5| 0.0825 | 0.6110 | 0.7029 | 1.2943 
2r} +0.030§ | -0.7185 | +1.2146 | 40.9972 6] 40.0837 | —0.6049 | 40.6743 | +1.2964 
22} 0.0308 0.7175 ¥.2104 E.O105 7} 0.0852 0.5992 0.6436 3.2983 
23| 0.0351 0.7149 1.2060 2.0233 8/ 0.0870 0.5948 0.6103 3.300% 
24] 0.0316 0.7108 1.2014 2.0356 g| 0.0889 0.5922 0.5742 %.3017 
| 25| 0.0324 0.7056 1.1966 5.047§ 10/ 0.0908 0.5918 0.5346 3.3032 
26 +0.0336 | —0.7ooo | +1.1915§ | +1.0589 rr| 40.0925 | —0.5933 | 40.4910 | +3.3046 
27| 0.035% 0.6947 1.1862 1.0699 zz| 0.0940 | 9.5959 0.4422 1.3059 
| 28] 0.0368 0.6902 1.1807 2.0805 %3| 0.0952 0.5989 0.3872 1.3070 
29] 0.0387 0.6873 3.1750 3.0907 14| 0.0962 0.6014 0.3239 1.3079 
| 30] 0.0406 0.6859 1.1691 1.1006 85| 0.0970 0.6026 0.2495 1.3087 
32%] +0.0¢23 | 0.6859 | +x.163r | +1.2201 16| +0.0977 | —0.6019 | +0.1595 | +1.3093 
' Nov XI] 0.0437 0.6869 1.3569 1.3393 37{ 0.0985 0.5§993 0.0462 3.3098 
2| 0.0448 0.6882 3.3504 4.1281 18| 0.0994 0.5950 9.8915 1.3102 
b 3| 0.0456 0.6889 3.3436 1.3366 h 19] 0.2006 0. 5898 9-6490 X.310§ 
| (3.0) 4] o.046r 0.6885 1.3366 1.1449 | (60) 20] 0.1022 | 0.5844 | +9.0806 1.3106 
| §| +o.0464 | —0.6866 | 43.1294 | +2.1529 2a1| +0.1040 | -0.5799 | -9.3425 | +3.3106 
6} 0.0468 0.6830 X.1219 3.1607 22| 0.1059 0.5769 9-7435 I.§10§ 
7| 0.0474 0.6779 X.114t x.1682 23| 0.1079 0.5761 9.9483 3.3102 
8} 0.0482 0.6720 1.1060 1.1754 24| 0.1099 0.5774 0.0865 1.3098 
Q/ 0.0494 0.6658 3.0976 1.1824 25} 0.1337 0.5805 0.1913 2.3092 
20/| +0.0509 | —0.6602 | +1.088%9 ! +1.1891 26| 40.1131 | —0.5846 | —0.2753 | +2.3084 
Ir| 0.0§26 0.6559 1.0800 1.1956 27} 0.5343 0. 5886 0.3457 1.3075 
Iz} 0.0544 0.6532 1.0708 1.2019 28| 0.2152 0.5918 0.4062 1.3065 
33| 0.0561 0.6522 3.0612 1.2079 29; 9.1159 0. §934 0.4591 1.3084 
34| ©0577 0.6526 1.0512 31.2137 30, 0.2365 0.593! 0.5061 3.3043 
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In Are. | InTime.| InArc. | In Time. 






+18.28 
18.38 
18.44] 1.229 
18.49 
18.53 


+18.59 
18.67 
18.79 
18.9§ 
19.14 


+19. 34 
19.54 
19.72 
19.87 
19.97 





319 43 
319 39 
39 35 
319 34 
319 36 


319 44 
319 59 
320 17 
320 39 
320 59 
321 38 
322 §0 
321 38 
322 40 
321 37 
52% 32 
323 27 
321 25 
321 28 
321 36 


321 49 
322 7 
322 25 
322 43 
322 58 


323 9 
323 13 
323 14 
323 12 
323 9 
323 8 
323 10 
323 18 
323 32 
323 50 
324 11 | 
324 33 
324 §2 
325 8 





















23 36.7 
2: 38.2 
23 39-5 


2I 40.5 
325 18 | az 43.2 


325 23 | 22 41.5 
325 25 | 23 41.7 
325 23 23 43.5 
325 22 21 43.4 
325 23! a: g3.§ 
325 27 
325 38 





ar 41.8 
23 42.5 





MEAN MIDNIGHT. 







+1.0175 
1.0201 
1.0222 
3.0233 
1.0241 


+1.0246 
3.0250 
3.0259 
3.0273 
1.0294 
+2.0321 
1.0353 
1.0385 
1.0415 
1.0440 


+1.0458 
x.0468 
1.0472 
1.0471 
1.0468 


+1.0467 
1.0470 
1.0480 
3.0497 
1.0819 
+1.0545 
1.0572 
1.0596 
1.0615 
1.0628 


+1.0635 
1.0637 
1.0636 
1.0635 
1.0637 


+3.0644 
1.00657 
3.0677 
1.0701 
1.0727 


+1.0751 
1.0770 
1.0785 
1.0792 
1.0793 
+1.0790 
+1.0784 


Log &. 


+1.2844 
1.2838 
1.2832 
1.2826 
1.2820 


+1.2534 
1.2808 
1.2803 
1.2798 
3.2793 


+1.2788 
1.2783 
1-2779 
1.2775 
1.2771 


+13.2767 
1.2763 
1.2759 
1.2755 
1.2752 


+1.2749 
1.2746 
1.2743 
1.2741 
3.2739 


+1.2737 
1.2736 
1.2735 
1.2734 
1.2733 
+1.2732 
1.2731 
1.2731 
1.2732 
1.2732 


+1.2733 
1.2734 
3.2735 
1.2736 


1.2737 


+1.2739 
1.2741 
1.2743 
362745 
1.2748 


+2.27§1 
+2.27§4 


é 





- 6.89 
6.97 
7-04 
7.X1 
7.18 


7-45 
7-3 


7-43 
7-49 
“7-54 
7-59 


7-69 
7-73 
7-77 
7-81 
7-85 
7-89 
7-93 
7.96 
7-99 
8.02 
8.04 
8.06 
—8.08 
8.10 
8.12 
8.12 
8.13 


-8.13 
8.13 
8.13 
8.33 
8.33 


-8.12 


8.31 
8.10 
8.09 
8.08 


~ $8.06 


8.02 
8.00 
7-97 
—7-94 
7-9 


Log s, 


—0.8382 
0.8429 
0.8474 
0.8517 
0.8559 

—0.8999 
0.8637 
0.8674 
0.8709 
0.8743 

—0.8775 
0.8805 
0.8834 
0.886x 
0.8887 

—0.8911 
0.8933 
0.8954 
0.8974 
0.8993 

=0.9010 
0.9025 
0.9039 
0.9057 
0.9062 

—0.9072 
0.908 1 
0.9088 
0.9094 
0.9099 

0.9102 
O.9104 
O.9105 
0.9105 
0.9103 l 

—0.9100 
0.9096 
0.9091 
0.9084 | 
0.9076 


—0.9066 
6.90$5 
0.9043 
0.9030 
0.9015 


~ 0.8999 
—0.8982 
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FOR WASHINGTON MEAN MIDNIGHT. 
H 
cinper, | oak |g | tens 
In Arc. | In Time.] InArc. (In Time.] InArc. | {p Time. 
y “ 8 el hm °* '| bm . | 
| May 17; 0.3782 | +28.36 | +1.891 J 335 28 2221.9] 210 18] rq 1.2] +1.3320] +3.3005 | - 4.38 | —0.6412 | 
18] 0.3809] 28.62] 1.908] 335 47 | 22 23-1 209 23) 13 575 1.3347 1.3010f 4.26] 0.6295 
19} 0.3837] 28.86| 1.924] 336 x | 2224.1] 208 28/ 13 53.9] 13-1376] 1.3015] 4.14] 0.6173 
bh  20| 0.3864] 29.08| 1.939] 336 10| 22 24.7] 207 33, 13 §0.2 1.3404 3.3020] 4.02] 0.6046 
(16.0) 21| 0.3891] 29.27/ 1.9519 336.15 | 22 25.0] 206 38/ 13 46.5] 1.1430] 1.3025] 3.90] 0.5914 
22| 0.3919 | +29.43 | +1-962] 336 17 | 22 25.1 205 43 | 13 42.9] +1-3452] +3.3030 } —3.78 | —0.5777 
23| 0.39461 29.53] 1-969] 336 19 | 22 25.3] 204 48 | 13 39.2 1.1467 3.30351 3-66| 0.5635 
24] 0.3974] 29.62/ 1.975] 336 22) 22 25.5] 203 §4| 13 35-6] 1.1478] 1.3040] 3.54} 0.5489 
25} 0.4001] 29.69; 1.979] 336 28 | 22 25.9] 203 0| 1332.09 1.1484 1.3044] 3-42] 0.5337 
26| 0.4028} 29.76] 1.984] 336 38 | 22 26.5] 202 6/ 1328.4] -1.1489] 1.3049] 3.30| 0.9181 
a7} 0.4056 | +29.85 | +1.990] 336 53 | 22 27.5] 201 12| 13 24.8] +3.1494] +3.3053 | —3-18 —0.5014 
28/ 0.4083] 29.96/ 1.9971 337 10/| 22 28.7] 200 18 | 13 21.2] 1.1501] 1.3057] 3.05| 0.4837 
29| 0.4313 30.r2] 2.007] 337 30| 22 30.0] 199 24! 13 17.6 1.1534 1.3061 | 2.92] 0.4650 
30] 0.4138] 30.3%] 2.0213] 337 50| 22 33.3], 198 30 | 13 14.0 1.1532 1.3065] 2.79| 0.4453 
31| 0.4365] 30.54] 2.036] 338 7 | 22 32.5] 197 36| 13 r0.4 3.3555 3.3069 2.66| 0.4246 
June zr} 0.4192 | +30.78 | +2.052] 338 21 | 22 33.4 196 43/ 13 6.9] +1.1582] +1.3073 | —2.53 | -0.4032 
2] 0.4220 33.03 | 2.067] 338 30} 22 34.0] 195 49| 13 3-3 1.1610] 1.3076] 2.40 0.3804 
3| 0.4247] 33-23 | 2.082] 338 36] 22 34.4] 194 56| 1259.7] 1.1637] 1.3079] 2.27] 0.3562 
| h 4| 0.4274] 31-40] 2.093] 338 37] 22 34-5] 194 3] 12 56.2 1.1662 1.3082] 2.34 | 0.3304 
(17.0) §| 0.430%] 31.56) 2.104] 338 38 | 22 34.58 193 9| 12 §2.6 3.1682 1.3085 2.01 | 0.3027 ! 
6| 0.4329] +33.67  +2.11zr ff 338 38 | 22 34.5] 192 16' 12 49.1 +2.1698] +1.3088 | —1.88 | —0.2732 | 
7| 90-4356] 31.78, 2119] 338 41 | 22 34.7] 191 23! 12 45.5 1.1711 3.3090] 1.75 | 0.2436 
8| 0.4384] 31.87 | 2-125 338 48 | 22 35.2] 190 30| 12 42.0] 1.1720 3.3092] 1.62! 0.2371 
9) O-44Irf 31.98 2.1329 338 58 | 22 35.9] 189 37, 12 38.5 1.17299 1.30904) 1.48 | 0. 1696 
10| 0.4438] 32.10! 2.140] 339 ¥3] 22 36.9] 188 44 | 12 34.9 1.1740 1.3096] 1.35 | 0.1283 | 
11] 0.4466 | +32.27 | +2.1§1 § 339 29 | 22 37-9] 187 §1 1 12 31.4], +1-3755 9 +1-3098 | —1.21 , —0.0826 
12} 0.44939 32-47 | 2.165] 339 47 | 22 39.1 18658 12 27.8 1.1774 1.3100] 1.08, 0.0315 
| 0.4521] 32.72 2.183] 340 §/ 22 40.38 186 §/ 12 24.3 1.1799 1.3102] 0.94, 9.9740 
14| 0.4548] 32.98] 2.199] 34019] 22 41.3] 185 33! 12 20.8 1.1827 1.3103] 0.81 | 9.9066 | 
15! 0.45751 33-25| 2-217] 340 29! 22 41.9] 184 zo | 12 17.3 1.3857 1.3104] 0.68 | 9.8272 
16 0.4603 | +33-§0 +2.2331 340 3§ 2242.37 183 28, 3213.8] +1.1887] +3.3104 ] —0.§4 —9-7294 
17 | 0.4630 33-73 2.249 | 340 37° 22 42.59 182 35 | 12 10.3 1.IQIS 1.3105] 0.40] 9.6030 
18| 0.4658§ 33.90 2.260] 340 30 22 42.4] 181 43' 12 6.8 1.1939 1.3105] 0.26! 9.4247 
h 139!1 0.4685] 34.05 2.270] 340 34 2242.3] 18050, 12 3.3 1.1958 1.3106] -—o.12 -—9.0802 
(18.0) 20 0.4712] 34-16 = 2.277] 340 33. 22 42-21 179 57 | 11 §9.8 1.1972 3.3106 | +0.01 | +7-7160 | 
2% 0.4740] +34.25 +2.2839 340 34 22 42.31 179 § 11 56.38 +1.1983] 41.3106] 40.15 +9.1482 
22 0.4767 34-32 2.288 | 340 39) 22: 42.6] 178 12, 11 §2.8 1.1990 1.31052 0.28 9.4412 
23 0.4795] 34-411 2.294] 34048 22 43-29 177 20° 11 49.3 1.19098 1.3105] 0.42: 9.6142 
24 0.4822 34.52 2.301 341 O 2244.0] 17627 11 45.8 1.2007 3.31047 O.§5°' 9.7377 
: 25 0.4849] 34.68 2.3127 341 13 22: 44-9] 175 35 11 42-3 3.202! 1.3103] 0.69 9.8335 
26 | 0.4877 | +34.87  +2.325 91 341.270 2245-89 374 42| 31 38.8) 41.2039] +1.3102] 40.82 49.9118 
27 0.4904 35-10 =. 340] 341 40) 22 46.7] 873 50 11 35-3 1.2061 1.3101] 0.96 9.9784 
28 0.4932 35-34 2.3561 341 49 22 47.30 372 $7 1% 31.8 1.2057 X.3100]f 1.09 0.03§}3 
29: 0.4989) 35-58 2.372] 341 54 2247-6) 172 §, 2228.3] 1.2215] 1.30987 1.22| o.0859 
30| 0.4986 35.82 ! 2.38790 342 56 22.47.79 172 32 | tt 24.8 1.2143 3.3096] 1.36] o.23122 
July 2] O5014] +36.02 | +2.403 | 341 $4, 22 47-6] 170 20 13 21.3] +1.2168 ] +1.3094 | +3.49 | 40.3720 
2! asgogs § +36.18 | +2.4:2 0 342 §1 | 22 47.48 169 27 | 1:37.80 +1.2188 0 +1. 3092 § +13.62 | 40.2093 
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y 
0.6273 
0.6301 
0.6328 
0.6355 
0.6383 
0.6410 
0.6438 
0.6465 
0.6492 
0.6520 


0.6547 
0.6575 
0.6602 
0.6629 
0.6657 
0.6684 
0.6712 
0.6739 
0.6766 
0.6794 
0.6821 
0.6849 
0.6876 
0.6903 
0.6930 


0.6958 
0.698 5 
0.7012 
0.7039 
0.7067 


0.7094 
0.7122 
0.7149 
0.7176 
0.7204 


0.7233 


0.7259 
0.7286 
0.7313 
0.7 34! 
0.7368 
0.7396 
0.7423 
0.7450 
0.7478 


0.7505 


FOR WASHINGTON MEAN MIDNIGHT. 


+42.63 
42.68 
42.76 
42.87 
43.02 
+43.20 
43-38 
43-57 
43-73 
43-85 


+43-94 
44.00 
44-03 
44-07 
44-12 
+44-17 
44-27 
44-41 
44-59 
44-78 
+44-97 
45-16 
45-32 
45-42 
45-50 


+45-53 
45-54 
45-54 
45-56 
45-60 
+45.08 
45-80 
45-95 
46.12 
46.28 


+46.42 
46.54 
46.63 
46.69 
46.71 


+46.73 


46.75 
46.79 
46.88 


47.03 
+47.16 


1! 0.75330 +47-35 


343 13 
343 37 
343 24 
343 32 
343 39 


343 44 
343 47 
343 47 
343 44 
343 39 


343 33 
343 28 
343 24 
343 24 
343 27 


343 33 
343 41 
343 49 
343 56 
344 3 


344 5S 
344 «5 
344 2 
343 58 
343 $3 


343 49 
343 48 
343 49 
343 53 
344 oO 
344 9 
344 37 
344 25 
344 30 
344 33 


344 32 
344 3° 
344 26 
344 23 
344 21 


344 22 
344 26 
344 32 
344 43 


45 3 


34453! 


In Arc. | In Time. 


bm 
22 §2.9 
22 53-1 
22 53.6 
22 §4.1 
22 $4.6 


22 $4.9 
22 $5.1 
22 $5.1 
22 54.9 
22 54.6 
22 54.2 
223 $3.9 
22 §3.6 
22 53.6 
22 $3.8 


22 54.2 
22 54-7 
22 55-3 
22 55.8 
22 56.2 


22 56.3 
22 56.3 
22 56.2 
22 55-9 
22 55-5 
22 55-3 
22 55-2 
22 55-3 
22 55.5 
22 56.0 
22 56.6 
22 57.1 
22 $7-7 
22 58.0 
22 58.2 


22 58.1 
22 58.0 
22 $7-7 
22 57-5 
22 $7-4 
22 $7.5 
22 57-7 
22 55.3 
22 58.9 
22 $9.5 
23 0.2 


127 §1 
326 52 
125 §2 
124 52, 
123 §2 | 
122 §2 | 
123 §2 
120 §2 
119 §1 
118 so 


117 490 
116 48 | 
15 47 
124 46 
123 45 


112 43 | 
IZ 4! 
110 39 
109 37 
108 35 


107 32 
106 29 
105 26 
104 23 
103 20 
102 17 
IOI 14 
100 50 
99 7 
98 4 


97 0 
95 56 
94 52 
93 48 
92 44 
91 40 
go 36 
8q 32 
88 28 
87 24 
86 20 
85 316 
84 12 
8; 8 
82 4 
8: 0 


79 36 








8 31.4 
8 27.4 
8 23.5 
8 19.5 
8 15.4 
8 311.4 
8 7.4 
8 3.4 
7 59-4 
7 55-3 


7 51-3 
7 47-2 
7 43-1 
7 39-1 
7 3§-0 
7 30-9 
7 26.7 
7 22.6 
7 18.5 
7 14-3 
7 10.1 
7 5-9 
7 1-7 
6 57-5 
6 53-3 
6 49.1 
6 44-9 
6 40.7 
6 36.5 
6 32.3 
6 28.0 
6 23.7 
6 19.5 
6 15.2 
6 10.9 


6 67 
6 2.4 
5 58.1 
5 53-9 
5 49.6 


5 45-3 
$ 41.1 
§ 36.8 
5 32-5 
5 28.3 


§ 24.0 
$19.7 


+1.2868 
1.2872 
1.2877 
1.2886 


1.2898 


+1.2914 
1.2932 
1.2950 
1.2968 
1.2981 


+3.2992 
X. 3000 
%.3005 
1.3008 
3.302% 
+1.30I5 
3.3022 
1.3033 
1.3047 
1.3064 


+2.3082 
1.3100 
1.3136 
3.3127 
1.3336 
+1.3541 
1.3142 
1.3142 
3.3142 
1.3544 
+2.3148 
1.3156 
1.3168 
1.3382 
1.3196 
+1.3210 
1.3222 
1.323! 
3.3237 
1.3240 
+3.3242 
1.3242 
1.3244 
1.3248 
3.3256 


+1. 3268 
+1.3282 


Log 4. 


+2.2865 
1.2859 
1.2853 
1.2847 
1.2841 


+3.2835 
1.2829 
1.2824 
3.2818 
1.2833 


+1.2807 
3.2802 
1.2797 
3.2792 
1.2787 
+1.2782 
1.2778 
1.2774 
1.2770 
1.2766 


+1.2762 
1.2759 
* 3.2756 
1.2753 
1.2750 


+3.2747 
1.2744 
1.2742 
1.2740 
2.2738 
+1.2736 
1.2735 
1.2734 


3.2733 
1.2732 


41.2732 
1.273! 
1.2731 
1.2732 
1.2732 


+1.2733 
1.2734 
1.2735 
3.2736 
3.2738 


+1.2740 
$1.2742 


é | kogé 
+6.62 | +0.8214 
6.70| 0.8265 
6.78 | 0.8314 
6.86: 0.8361 
6.93 | 0.8406 
+7.00 | +0.8450 
7:07 | 0.8493 
7-14 | 0.8535 
7-20| 0.8575 
7-26 | 0.8613 
+7.32 | +0.8649 
7-38| 0.8683 
7-44| 0.8716 
7-49| 0.8748 
7-54| 0.8778 
+7.59 | +0.8807 
7-64] 0.8835 
7-69] 0.8862 
7-73 | 0.8887 
7:77 | 0.8910 
+7.8: | 40.8932 
7-85 | 0.8953 
7:89] 0.8972 
7:92 | 0.8990 
7-95 | 0.9006 
+7.98 | +0.9021 
8.0%] 0.9035 
8.03 | 0.9048 
8.05] 0.9060 
8.07 | 0.9070 
+8.09 | +0.9079 
8.10 | 0.9087 
8.13] 0.9093 
8.12} 0.9098 
8.32 | 0.9102 
+8.13 | 40.9104 
8.13 | O.9105 
8.13] O.9105 
8.13] O.g104 
8.13 | O.9102 
+8.12 | 40.9009 
8.12] 0.9094 
8.11 | Ogo87 
8.09 | 0.9079 
8.07 | 0.9070 
+8.05 | +0.9060 
#8.03| 40.9049 
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292 INDEPENDENT STAR-NUMBEBRS, 1897. 
FOR WASHINGTON MEAN MIDNIGHT. 
= 
' Solar Day. 
(Sid. Hour)| =F é Log i, 
in are | In Time,] InAre. | In Time] InAre. | In Time. 
y ° 8 e- ‘| bhp ° 
Nov. 16{ 0.8792] +52.95 | +3.530] 348 53 32 34| 210.3] +3.3704] +r.2991 | +4.65 | 40.6675 
17| 0.8819] 53.06) 3.5379 348 54 3" 35| 2 63] 41-3722] 3.2997] 4.53] 0.6565 
nh 18! 0.8847] 53-34] 3-543] 348 56 30 36/ 2 2.48 1.3718] 1.3003 +420 0.6450 
(4.0) 19| 0.8874] 53.22| 3-548] 349 1 29 38| 158.5] 1.3723] 13-3009] 4.29 0.6329 
20| 0.8902] 53.30; 3.5531 349 8 28 40) 1 54.7 1.3729 13014] 4-17| ©6202 
21] 0.8929 | +53.41 | +3.561 | 349 17 27 42| 150.8] +1.3735] +2-3019 | +4.05 | +0.6070 
a2] 0.8956] 53.57] 3-57] 349 28 26 44| 146.9] 13.3746] 1.3025] 3.93] 0§933 
23] 0.89847 53-77] 3-585) 349 40 2547 143-3] 1.3759] 1.3030] 3.80] 0.5790 
24] 0.9011] 54.00] 3.600} 349 50 2449| 139-3] 1.3776] 1.3035] 3-67| oa.5640 
25| 99039] 54-25| 3.617) 349 57 23 52| 235-5] 1-3794] 13-3040] 3-54] 0.5484 
26 | 0.9066 | +54.52 | +3.6351 350 3 2255| x 31.7] +1.3814] +2.3045 | +341 | 40.5322 
27| 0.90931 54-75| 3-650] 350 5 2% 57, 127.8 1.3832 1.3050] §28| ogre, 
28| o.9:2r $4.96| 3-664) 350 6 a o| 124.0] 13.3849] £.3054] 3.34] 0.4975 
29| 0.9148] $5.15] 3-677] 350 5 20 3| 120.2] 13863] 1.3058] gor] 04786 
30| 0.9176] $5.29] 3.6865 350 4 19 6| 116.4] 1.3875] 1.3062] 2.87| o4587 
Dec. I| 0.9208 | +55.39| +3-6931 350 4 18 9| 1 12.6] +2. 3833] +2.3066 | +2.74 | 40.4977 
2| 0.9230] 5§§.47| 3-698] 350 6 1712] 3 §&8 1.3889] 1.3070] 2.61] Oo.grg5 
3] 0.9258] 55-56) 3-703] 350 11 1615| 1 §.0] 1.3894] 1.3074] 2.47] 0.3920 
h 4] 09285] 55-64! 3.709] 390 18 118! 1: 1.2] 1.3900] 1.3078] 2.33] 0.3670 
(5-0) §| 0.9313] 55-77] 3-718] 350 27 1422! 057.5] 1.3908 2.3081] 2.29] 0.3402 
6) 0.9340 +55-93 | +3-729 1 350 36 1326] 0 53.7] +3.3918 | +2.3084 | +2.05 | 40.3116 
7| 993679 56.12) 3.741] 350 45 1229] 049.9] 1.393% 1.3087] 1.92] o2822 
8} 0.9395} 56.35} 3-757] 350 53 1833] 046.2] 1.3947] 1.30907 1.77] 0.2476 
9} 0.9422] 56.60 | 3-773] 350 58 10 36] © 42.4 1.3965] 1.3093f 1.63] oarz4 
20] 0.9450) 56.86; 3.791] 351 1 940| 038.7] 1.3984] 1.3095] 2.48] O.2%719 
2Z| 0.9477 | +57-07 | +3.805] 351 x 8 44| 034-9] +3.q00r | +1.3097 [ +13.34 | 40.1281 
32| 0.9504] 57-27| 3.818] 35r 0 747| © 31.1 8.40168 1.3099] 2.20] 0.0793 
38} 0.95311 57.42 | 3-828] 350 58 65z} 027.4 1.4028 2.310% 1.05] 0.0247 
34| 9.9559} 57-55; 3-837] 350 56 §5$| 0237 104039 1.3102] O93] 9.9612 
3§| 0.9586] 57.60 3.844] 350 56 459} 019.9] 1.4047] 1.3103] 0.76| 9.887: 
16) 096139 +57.701 +3.851 9 350 57 43) 016.2) +1.4053] +1.3104 | +0.62 | 49.797: 
17. 9640 57.80 | 38579 35z 3 3 7) O12§f 1.4060 1.3105] 0.48, 9.6830 
18 0.90298] 57.98 3865] 35x 8 21r| o 8.7 3.4068 1.3105] 0.33 9 §292 
bh 9, aQ0QO5F 58.15) 3877) 351 15 115] 0 §.0 1.4079 1.3106 0.19 | g- 28460 
| (@.0) 20, 0.9723] 58.35] 3890) 351 24 O19] © 1.3] 1.4093] 1.3106] 40.04 | +8.6893 
21! a9750] +58.60} 43.9071 351 32 359 23 | 2357-5] 42-4810] +2.3106] - a.10 | 8.9809 
22| 0.9777] 58.86/ 3.924] 351 37 358 27 | 23 53-8 1.4128 3.31905] 0.24| 3811 
23: 0.9805] 59.13} 3-942] 351 40 357 38] 2350.2] 2.42479 31-3105) 0.39| 9.5857 
24; 0.9832] §9.40; 3.960] 351 41 350 35 | 2346.3) 1.4167] x.3194] 0.53! g.z2zgt 
25! 0.9860 59-65 | 3-977 35! 39 385 39 23 42.6 1.4385 3.3103 0.68 | 9.8286 
| a6 0.9887 | +59.84 | +3.989] 351 36 384 42!) 23 38.89 +2.4200f 41.3102 | - 0.82 | —9.9129) 
| 27| 0.9914] 60.01] 4.001] 351 33 353 461 23 35.2] r.42t2]) 2.3101] 0.9%] 99832 
28 | 0.9942], 60.13] 4.009] 351 30 352 50 2331-30 8.42229 r.3100f 1.41] 0.0435 
29 0.9.69] 60.23] 4025] 351 29 351 $4 2327-69 4.42297 32.3098] 1.25] o.o962, 
| 0.9797} 60.32 4.021] 351 30 35058 2323.9] 1.4235] 1-3-9] 1.30] ange | 
$3, 8.0024 | +60.40 | +4.027] 353 33 350 3) 23 20.18 +3.42g2 8 +2. 53796 1 —1.53 | -o. 3857 _ 
32! 2.00§1 | 460.51 | +4.034 8 351 99 | 349 $123 26.30 41.4248 8 41.3092 I -1.68 | -oeegs 




















MEAN PLACES FOR 1%) 7.0 


Name af Sear 





Andromed2 


Cets 


83 Cet: 


e Draconis 


e 
8 Cassioperw . 
2 Andromeda 
Dracoais HH) 
Pegasi(.f. 


Andromeda 
Cree Minors 


Pissium 


Hydr. 


@ Andromeda 
e Cassiopessr (eer.) ° 


A Cots 


28 Casssepemr . 
@ Cass pei. 


O Base uen . 
g2Caneiop (H.) 


y Casssopene. 


p Andromeda 
43 Cepher i.) 


e Paec:um 


8 Aodromeds 


« Tucane 
JS Piwsum 


PF Cet 


5 
a (k tantis 

q Piecium 

e Andromeds 
@ bienium 

e 

e Bueium 


e Phasum 


© Cet: 


8 Anetis 


§° Cases ope 2. 
4 Andre tied e& 


e Anict:s 
e@ Draconis 


© 8 Trae cu 


Cet: 


q Uree Minors 
y Thriaz.cuis 


67 Cet: 


@ Bivins 


e Cans: 


eCet 


SP. 
Birsdans (Avheraar) ° 


FIXED STARS, 


cmh.), 


e Ure Minors (Polaris 
Cass cpenur . .! 


e e e e e 


SP. 
Dy 
SP 


4 
| 


w ogae- 
teode 


mHnrh nUNsheawm 
3 ww £83) he 


we 
to we 


> 
oO 


eae 
> = 


22 
§ 4% 
5-4 
37 
42 
$5 
O4 
40 
4-4 
36 
2% 
4.3 
22 
2.2% 
37 
33 
45 
49 
43 
§ 
4.3 
4% 
45 


°o0l6U9CO oO oO SF 


«~ 
w 


Oo 
° 
°o 
° 
°o 
Oo 
° 
°o 
°o 
oO 
°o 
oO 
0 
0 
o 
g 
8 
8 
g 
8 
| 
| 
g 
3 
3 
8 
g 
3 
g 
8 
3 
| 
2 
2 
2 
2 
y | 
3 
2 
2 
2 
2 


(January 04.0 —04.624, Washington.) 


Right Awe: 


“2 WO 


82 
4 
14 
20 
20 


24 
ay 
Rr 
34 
Bh 
38 
38 
43 
438 
go 


gt 
54 
57 


3 
12 


32 
18 
a3 
23 
24 


35 
jo 
3s 
33 
36 
39 
4f 
45 
54 
$7 


2 
a 
3 
7 
9 


33 
3% 
t+) 
2)» 
22 


© Agperent right cexommene of ctart morte’ w °* 


3 760 
4° 330 
Sue 5 
22:47 
$5°77 , 
§6 757 
$06 47 
23.703 
7-322 1 
20 $32 . 


46 yt6 l 
5-353 
220797 
349 O53 
2§.198 
go 270 
SS 1498 
20-243 
22 aly 
ay 353 
2043 
39 234 
$5 “S$ 
$7 "44 
16 7494 
Be) cays 
$2 afy 
rh ffr§ 
33 Org 
87.2738 
5% 246 
45 (fh 
yh 203 
§2 318 
4-235 
57 234 
32 6™) 
qf vaty 
3, so § 
34 458 
21 °643 
ye “7% 
py ews | 
324 
1g ™°? 


$3.02 
q e. 4f 
qo = > 
tq233 1 
4 cS 


1897. 


Avoes) 
Var.steea, 


e 
+ 5- cpa 
9 r78: 
tC target 
P | awre 
3 agg 
5 2344 
3 o4sH 
a 8310 
3°74 
§ 3a») 


+ 3.cBr8 
3.5476 
> $934 
$ 3780 
3-01 99 


+ 5 869) 
§- 3238 
g t.ho 
O ge? 
§- $444 


+3 3134 
7-3998 
3 taf 
3 34065 
a 059 


@ 3 opos 
8.978 
24.6375 
@- 458 
8.86034 


+ 3.2096 
3 $978 
3-875! 
8.8904 
9 3385 


+ 5 1632 
8 9619 
+ °° 
$-98 $4 
3% 34 

+ 3 3735 
a &3g8 
$395) 

© $8709 
@ 9310 


> $9452 
ty" 77 
t o4fg 
49723 
o 9 189A 


i¢det+ o> © 6 &¢ $¢ ¢ 


1+ ot ¢ 


#!'¢ @1¢484 


#¢- i114 


4t.87 
Sy. 23 


82 b ag 
23 4252 


44-15 


23-9 34 


382 


33 $4.92 


3°77 

423 
20. $3 

7-§3 
jo. yo 
840) 
8 35.35 
£ 33 40 
Q 98.57 
26.7% 
86.48 


7 20) B13 


2 
é 


4 327 "3 
22.445 
4 19 33 
$3 $2 
ye yt 

3104 
33.28 


$3.39 
25 53 
$3 3° 
3 36 
5" nh 


34 30 74 


42 35 


13 1613 


22 33 
7-43 
gr 8 


7 $5 35 
O33 


28 45% 40 


G ay 


22 tg0y 


49.10 


gr 38 26 : 
34 $377 
a) $$ Fy} 


7 4053 | 
66 56 3:31 


6Q $3 %2 


16 ete given effes these of cteadard Geen 





293 


Aneel 


Vanoenea 


#29 Whe 
19 84 
BO.« 04 
a0 0d t 
90.028 


#19 sho 
19 994 
89 940 
s-OSt : 
ao. 38% 


$39954 
89.885 
29.860 
8 768 
SD a 


19-744 
89.748 
3@ 646 
38> 995 
39-945 


+19 Gog 
89 45 
89 446 
89. 53§ 
89.369 
439 028 
38 647 
26 Avg 
38 4 
28 736 
3% A535 
38 198 
38.4:9 
88 546 
36.915 


#38 903 
17 AR 
> Bae | 
87.689 
87.429 


#17 844 
87 
87 154 
87 083 
so pa 

PIG M34 
36.735 
16.445 
96. g03 

436. 576 
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* # 


* 


# 


* 


& # 


# 


* 


e @ 


Name of Star. 


§ Ursz Minoris 


# Hydni. ° 
é Ceti. e 
@ Persei. ° 
y Ceti. ° 


o Arietis ; 


f Ursz Minoris 


47 Cephei (H.) 
« Arietis 
a Ceti 


B Persei (Algol) (var) 


48 Cephei (H.) 
€ Arietis . 


"S.P. 


a Persei. -@. ; 
¢ Hydri. . ‘ . 

p Octantis .S.P. 
y* Urse Minoris’ .S. P. 
Jf Taun. . . . 
e Eridani . . . 

é Persei. . ° 

y Camelopardalis CH) ° 
7 Tauri. ° 
¢ Persei. . . 
€¢ Ursz Minoris .S.P. 
y Hydri. ° ° ° 
« Persei. e ° e 

y Eridani. ° ; 
A' Tauri . ° ° . 
¢ Persei. ° . ; 
Groombr. 2320 .S.P. 

o Eridani . ° . 
y Taun. . ° . 
9 Urse Minoris’ .S.P. 
y Draconis . ~S.P. 
« Tauri . ° ° . 
8 Mensz e ° ° 
m Persei. ° . . 
A Draconis -S.P. 


ea Tauri (4 tdebaran) 


.S. P. 


t Tauri . 

« Camelopardalis 
s Tauri . ; 

¢ Auriga ° 

¢ Auriga . 

« Ursz Minoris 
1z Orionis ‘ 
fb Eridani . 

e Aunge (Capella) 
B Onionis (Rigel) . 

¢ Ononis . 


* Apperent right ascensions of stare marked with an asterisk are given after thove of standard stars. 








MEAN PLACES FOR 1897.0. 





~—A =IW NN) IO COMNw AO 


ASP APPOW SPWOWD WWPLYN NEBL HAHP HPU NY 
fe) HnmWwWndOO wad “I 


ww Pw 
A HOO 







o 
° 



















Right Ascension. 


h 
27 
33 
34 
37 
37 


PahDP> HDWWYW STWWWwW WwWWWw WWwWwwWw bd HDHD BD WH WD DD 
bd 
ao 


FIXED STARS, 


44-501 
50.567 
12.181 

9-772 
57-75% 
48.296 

0.238 
23.011 
19.281 


53-655 


27.890 
14.647 
58.795 
58.077 
31.537 


32.115 
53-497 
11.104 

4.627 
35-412 
28.835 
21.613 
39.382 
44-239 
49-809 
56.369 
13.461 
36.320 
10.940 

2.173 
50.240 
55-875 
39-790 
35-995 
36.074 
56.440 
10.026 
11.242 

0.578 

3-729 
48.310 
20.857 
17.124 
16.643 


31.378 


40.951 
47-156 

4-767 
35-248 
36.296 







1897. 





Annaal 
Variation. 


9 
— 0.1813 


— 1.4156 
+ 3.0734 
4-0736 
3-1040 
+ 3.3056 
— 0.2233 
+ 7-7563 
3-4224 
3.1382 
+ 3.8863 
7-4337 
3-4497 
+ 4.2612 
— 1.5835 
+1 3.08 30 
— 0.1280 
+ 3.3059 
2.8240 
4-253! 
+ 6.2505 
3-5582 
+ 3.7619 
— 2.2362 
— 0.9885 
+ 4.0121 
2.7989 
3-$422 
4-3398 
0.1428 
+ 2.9270 
+ 3-4098 
— 1.8078 


+ 0.8077 - 


+ 3-4984 
— 4.2029 
+ 4.2320 
— 0.13319 
+ 3.4382 
3.5963 
+ §.9301 
3}-§061 
3-9017 
+ 4.1864 
— 6.3079 
+ 3.4249 
2.9488 
4-4259 
2.9816 
+ 2.913 30 


(January of.0—0* 624, Washington.) 


Declination. 


+103 50 
- 79 33 
- oO 

+ 48 47 
+ 248 
+ 14 39 
+105 25 
+79 0 
+ 20 55 
+ 3 41 


+ 40 33 
+ 77 2! 
+ 20 39 
+ 49 29 
- 97 45 


- 95 52 
+107 47 
+ 12 35 
- 9 48 
+ 47 27 
+71 Oo 
+ 23 47 
+ 31 34 
+101 53 
- 74 33 


+ 39 42 
- 13 48 
+ 21 48 
+ 47 26 
+III §5 


+118 15 
+ 18 57 


- 80 27 
+ 42 50 
+1II 0 
+ 16 18 
+ 22 45 


+ 66 10 
+ 18 39 
+ 33 0 
+ 40 55 
+ 97 47 
+ 1§ 15 
- § 13 
+ 45 $3 
- 8 19 
- 6 57 


46.23 


30.44 


6 57.34 


33-52 
5-85 


26.94 
24-99 
40.85 
42.28 

7-92 


31.04 
21.88 
45-39 
39.85 
§2.19 
42.41 
58.22 

1.27 
24.34 
28.70 


§2.63 
1I.20 
38.82 
19.30 
16.34 


43-47 
5-93 
0.35 

14.18 


6.34, 


22.79 
43-66 


26.23 
9.85 
6.48 


20.79 
36.70 
33-26 

7.50 
32.86 


2.66 
51.46 
10.27 
31.28 
36.05 
37-64 
10.63 
34-74 
14.84 
21.58 


Anoual 
Variation. 


+36.012 
15.690 
15.676 
15.430 
15.327 
+14.990 
14.720 
34.639 
14.585 
14.285 


+14.090 
13-671 
13-529 
13.057 
13.039 
+12.879 
12.832 
12.542 
12.370 
33.972 
+11.489 
11.348 
10.915 
10.941 
10.990 


-~- 


+10.685 | 


10.420 
10.051 
9-899 
9-496 


+ 9.589 


8.925 
8.180 
8.213 
8.223 
+ 8.087 
7-963 
7-799 
7-482 
7-355 
+> 6.543 
6.371 


5-985 : 


5-582 
5-485 
+ 5.262 
4-896 


3-983 | 
4369 © 


+ 4.106 











FIXED STARS, 1897. 


MEAN PLACES FOR 1897.0. (January of o—0*.624, Washington.) 





Nemo of Stas. | Mose 
@ Tauri . . 
: Groombridge 966 
© y Aunge . 
| & Onrionie (ver ) 
e Leporis 
© — Groombnige 4 
i e Ononie 
e Columba 
@ Draconis . 'S P 
© « Ononis . 
¢ Draconis. S. P. 
© 6» 6 Aunge ° . 
© 2 Doradus . : 
e Ononse(rer) . 
§@ Aungz . . 
6 Aunge . . 
» Ononise . . 
@Ursz Minons .S.P. 


22 Camelopardalis(H) . 
© 9 Gemaorum . . 


y Dreconss.. .S.P. 
y Geminorum : 

e Geminorum 

& Aurigz 

e Canis Majoris (Sirius). 
@ Gem:norum ; . 


C Menw 
go Draconis 
gt Cephe: (H.) 
e Canis Masoris 
© ¢ Gem:norum (rer) 


6 Canis Mayne. ° 
© 63 Aunge . 
© ag Camelopardalis . 
© f Volsaats (rer ) 

@ Draconis. 


S 
@ Gem:norum 
e Draconis .S 
Piazza vis, 69 
© £ Canis Mvs.s 
4 Uree Mi: ors SP 


@ Gen:.:. ram ‘Casto. 
¢ o Cann Min /'roc1. 4 
8 Geminerim | Pesax) . 
od Geminor: 333 . 
© 26 Lyncis 


e@ eo- @ @ 


P 
P 


Om CHonew WU 


wm Wmeti nwa =~ we 


3.2 
5 0o 
5 ia 








PP NENESESE SESE SENSES AAAAM AADSA AAMDAGM AAAAUW UVUBUAW UUUUW BWUUUs 


+ 74 58 jogo 































+ 32 6 57.73 

- © 22 31.96 

- 17 $3 qo%8 

+ 8s 8 42.23 

- 116 4:6 

- 34 7 45-18 

@I13E 22 4O15 

- 9 43 2285 

+107 48 2.60 

39 7 5-46 

35-4) arogg | — 65 46 26.92 
35784] secrete 7 23 15.66 
55424 | 4-000 | + 44 56 11.98 
41 900 | + ¢opes | + 37 32 18.64 
41.536 | + ses7s | + 34 46 ga.02 
§1.319 | —t9 810 1 + 93 23 23-80 
29.523 | + 6.6167 | + 69 21 30.40 
3y-059 y-6e08 | + 23 32 31.45 
43-794 | + 6314 | + 22 33 58.34 
55 ovr 4-606: | + 49 20 24.82 
40.000 2.3909 T= 52 38 21.82 
§0.531 | + 3690 | + 20 16 37 64 
$4-776 | — 1.uBos | +107 38 43.18 
45-712 | + se672 1 @ 36 a9 133.31 
35 700 soos: | + 25 83 Se Os 
38477 43983 | + 43 40 46.6 
36.503 3.4496 | — 36 34 29.52 
0.093 | + sgton t+ 34 «§ «(7-48 

37.202 | - ¢gsqo | - 80 92 38.59 
4i.05§ | - sosaa | +304 43 15.12 
33922] +ep7190 | + S7 83 94-13 
34-693 | 2-978 | — 28 49 55 68 
0.058 39600 | + 20 43 16.05 

12186 | + gg@h J — 26 83 4675 
34 385 +1355 | + 39 39 3558 
25.224 | osagers | + 82 36 34.75 
37124 | -aggée fl - 70 39 55 53 
3103) | © aoszy [| 232 98 30.77 
$5334 | +5 S879] + 22 20 28.52 
32355 | —s.sa2g f o106 go 8 76 
10-966 | Gages Fo O83 40 33.17 
304978 | + ys99g F + 8 29 45°72 
$2.970 | -G7.es3g 9 @ 98 8 §.58 
8707 | + sBs7e fo 32 6 52.13 

$424 Stesz + § 29 89.69 
oO “47 36762 1 + 28 316 39.40 

81.074 goro0 1 + 27) 3 56.45 
t2%07 | og et | © 47 49 52 Oy 


© Apperent + ght qgrenu cas of otare marted wis am Beser 08 eve grven after thoes of ctandaréd care. 


0 Pustedic easscemtentd gpven in he Agpendss are et.) to be appwved to the pensions of Birtes and Preqgen 
















* ow 


3 Urse Majoris (.) . 
15 Argis(p) . 
¢? Cancri 
f Cancri . 
x Cephei (gr.) 
go Monocerotis 
@ Chamzleontis 


+ # 


“a & 


” 


MEAN PLACES FOR 1897.0. (January o“.o— 04.624, Washington.) 


Name of Star. 


Groombridge 1374 
e Draconis. .§ 


Cancri 


Cancri 


* @« H 


* y Cancri 


Hydre 


Groombr. 3241 
ydre : 


= oo Cancri mean) 


« 
* ¢@ 


Urse 


ajoris 


S.P. 


_S.P. 


12 Year Cat. 1879. .S.P. 
e Ursz Majoris 


Cancri 
Hydre 


* f Argis . 


Argis . 
Lyncis 


a Cephei 
x Draconis(H.) . 


* 


Hydrez 


@ Ursz Majoris 
@ Ursz Majoris 
8B Cephei (g7.) 

10 Leonis Minoris . 


nis 


C Chameleontis . 


Leonis 


1z Cephei 


A 


Leonis 


nis 


_S.P. 


_S.P. 


* 


a Leonis (Regulus) 


32 Urse Majoris 
* 14 Urse Majoris 


y' Leonis 


r” 


Hydre 


£ Leonis Minoris 


° « Antliz 


9 Draconis (H. ) 


226 Cephei (B.). 
* 2 


p Leonis 


Octan tis 


19 Leonis Minoris . 
79 Draconis S 


* sx Leo 


e e e e e 


S.P. 
'S.P. 


FIXED STARS, 1897. 


"ade. 


8 ro 
8 12 
8 20 
8 23 


8 26 
8 30 
8 33 
8 37 
8 


10 
Io 
14 
aI 
21 


22 
26 


27 
10 30 


_19 35 


55-788 
21.448 
30.822 
43-599 
45-238 
27.102 
22.607 
19.591 
19.339 
57-689 

9-387 
15.718 
19.958 
10.179 

0.390 

4-147 
19.782 
46.826 

7.311 
24-538 
31.568 
22.482 
58.069 
19.854 
54-922 
39-229 
55-357 

0.332 
24-932 
54-389 
22.661 
34-727 
46.247 
2 53-230 
33-359 
53-148 
17.670 

6.577 
55-718 
26.253 
21.027 
23.331 
28.068 
31.693 | 


Annual 
Variation. 


8 
47.2720 
—0. 1825 
+3.6363 

6.0399 
2-5545 


+3-4456 
+3.2580 
—1.9357 
+2.9998 
1.9227 
+3-4773 
—0.2250 
+3-1454 

35-4794 

3-x812 


+3.6719 
+4.1300 


+4-4123 
3-6367 
3-3337 
2.go10 
3-4844 
+2.73998 
§-2420 
3-1635 
3.0748 


(+6.4355 | - 


Declination. 


+ 74 11 
+109 59 
+ 25 40 
+ 68 46 
- 24 0 
+ 17 57 
+ g 30 
+102 35 
~ 3 34 
-77 9 
+ 20 47 
+107 49 
+ 342 
+ 21 §0 
+ 6 47 
+ 30 58 
+ 48 26 


+ 20 
- 16 
+ 37 
- 3° 
+ 76 


18 
14 
32 
14 
+ 9 50 
+104 18 


- 9 4 


34.11 
39.78 
29.19 
37-23 
26.77 
27.80 

9-97 
55-52 
13-37 

7-76 
27-33 

2.12 
10.46 
19.56 
47-74 

9-74 
45-29 

2.46 

9.67 
57-75 
55-19 
34-49 
33-62 
40-19 

3-29 
53-53 
44-04 
58.25 
47-79 
29.61 


17.46 
38.96 
42.95 
54-23 
46.16 
31.28 
46.04 

5.84 
18.00 


13.98 


18.94 
41.98 
45-10 


39-22 
6.12 


37-38 
36.26 
11.48 
15.92 
43-54 


Annsal 
Variation. 


— 9 {27 
9-I72 
9-6x8 

10.238 
10.218 


—10.63§ 
10.886 
10.976 
33.$33 
3x.745 

—12.034 
32.219 
132.461 
12.753 
3§.03x 


—13-437 
33-937 
13.662 
¥4-3%7 
34-316 


—2§.04% 
14-830 
1§.009 
35-053 
35.184 


25-514 
35-472 
15-598 
16.245 
35.761 

—15.808 
16.243 
36.276 
36.448 
16.544 

—16.817 
36.984 
37.017 
27.15$ 
39.49% 

37-834 
37.89% 
38.103 
28.324 
38.331 

38.290 
38.418 
18.446 | 
36.533 

-18.708 


"Apparent ght secacios of ene marted wich co eaterah ere ivan after thaws of wundard sare 
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| MEAN PLACES FOR 1897.0. (January oo of 624, Washingtoa.) 











' Wome of Sear Me Right Acrooden | nee Destination, yinneel ; 
so ee «6 ° >. Ff * ° 
© gt Leons Minors . ~1 $2] ro 37 48974 | 43-35 1 + 33 48 99-48 | -28.75: 
q Argus (ver ) . ~ 12-68 10 48 = 3.790 s.s99 1 - §9 8 94.83 28.878 
/ Leoni . . | $34 10 93 906052 Sis70 | + 18) § 24 $7 3B Ag 
,° #Chameleontis ~ 1 74 30 44 49 326 | 63907 | - 79 59 49-90 18.ghy | 
« Cepher S P.| 3.61] s0 46 0.660 8.2295 | +214 20 29.19 18.884 


© @ Leoos Minons .  . | 39] 10 47 33-140 | +93676 |] + 34 46 13.97 | —-opge7 | 
1° Groombndge 1706 . | 63] 10 5: 43.042 +038 1 + 78 89 8983 09-198 
e Urse Majors «| 2-0 F 80 57 22.350 | +3793 | + 62 28 25-40 39-575 


tz 28.48 30.087 | 


9 18 1803 | —sncr, | 
22 2 48982 20.048 
78 11 18 83 30.033 
16 $8 312.32 90.015 
qt 14° 1.00 ge 06s 


78 44 24-38 | -s0.000 © 
88 wg Hg 19.940 | 
oOo § 4.20 90.099 
3 yoy 62 93 41.77 90 010 
31934 t§ $6 30.59 ee 06:3 
03.858: § @ 43 §§ 3.40 — 29-633 
$1499} - 22 49 37-99 19.098 
s.998 | + FO 28 32.33 t9.ABg 
goss t= 8 53 5.06 19 Sad 


les Virginis ° ° ~ | 467 81 55 35-052 3 o740 


439 88 $9 $7-742 +3-0573 
3-29 82 4 49018 More 
g-8 § 82 7 22.97 8 i-ty 
3.7 | %2 10 Jo $27 Bhi 
60] 82 19 $7973 3-0903 
45] 82 12 s% 148 #9-4!99 
@2§ t2 t4 2! 702 © 2510 
4O7 t2 8@ gh 1h 9-08 
Og f 82 2) 521% 


.© g Octants .  . «| Grif ss oO 3348] -ens73]- 84 2 2 2p 370 | 
|° fp |.cons . ° -{ Gat ss s 98.878 | eg09 1 + 3 90 §2 seep | 
© ¢ Uren Majoris. ~ | Say i: ; 52-416 | 3-590 1 + 45 3 "58 99.513 
| @ Leouis . : ~1 2745 28 37 88s 339078 1 + 23) «§ 16. 39 tay 
le , Urem Majons . - | $79 88 82 55.350 923599 1 ¢ 33 $9 23.04 ap 580 . 
@Cratens . ; $9] 13 34 33.470 e998 | - 34 33 16.87 89 470 
e Cephe: ° .8.P §.8 38 34 23.786 8.4473 1 4832 37 7-07 9-674 | 

¢t Leonis ° G2] tt 22 38.436] +3c899 | © 3 35 24.393 | —29 S08 | 
4 Draconis . ° ~1 @O8 ts 32g 27.326 p6s33 1 @ 69 53 58 35 39.844 

© @¢ Hydra ~  «  « f 989 88 a7 56087 3.9003 | - §2 87 1617 19. Bo | 
e Leoass ° - 1 447 88 38 go 502 go719 |] - 0 35 38 63 89 Shy 

y Cephei . S.P :' 35] 23 35 694 8.4210 | +302 56 9 49 on078 
® y Urea Majons 3.9 | 33 40 36 S00 +9-1876 1 + 48 28 «63.52 | 289.964 
2 Leonie 22] 01 43 :49377, sos fe tg 8 5200 a0.823 

y Urex Majors. 2a] 83 48 24924 ee 16 2.26 20. 008 | 

! Groombe. 4163 SP. 660] 83 49 49 29! / 3820 9 46.47 so.023 | 

| 


@ Virgins ° e e 
e@ e Coe. ° : 
4 Draconis (H. ) . ; 
y Coevi . 
© e Casum Venaticorum : 


§ Chamzicoats 
© 6 Urer Minons . . 
q Virgins. ° . 
e Crucis . . . 
© & Corv: Zt 82 24 32 228 


@ Casum Venaticorum |= 44) 12 2% 51.125 
£ Corvi | a4 9 ta 2% 5% 544 
e Draconis | gSe ta 2p 6 353 
} 
i 


eieitegervr &¢¢ 
oe 
~J 


itt 1 
ae 
oO 


@ oy Virgins (cen) 29] 82 yo at ahs 


ty t2 Gy g72 43 6 §3 24 19.006 
13 9 oy 046 +3 1545 10 37 2561 | 18.008 |: 


© Agpecens sighs essenmens of tere @e°t ot © th oo ectereh ere given efter these of candesd ese 


3 on, 48 


at Casuopeie SP ' ¢717 3 35 §> 270 3 Wem | +105 94 29.70 10-744 | 
© 3: Come Hereanes gtd ta go gtosy — geuzrng fo 38 6 367 - 19 654 | 
37° Camelopaniaire Hy $2 82 4% 22 aty, Ooty | + 83 55 21.60 19 993 | 
© y Casuopeia S P 23 f 82 go 39 83 3 Weg | o339 $0 3b 838 89 $95 
e Canum Venatikorum =: 329 82 68 22 ttrg 3.2249 | @ 95 §2 28 36 8q 905 
a3 Ceopber(H) = 5 PL 1 gO] 82 54 39234 7908 | #94 17 4352 | eds | 
© @ Mux : . - | 38] 82 $5 82344 0 8§=— 4g ate | - 7O $9 34 41 —19 965 
oe e¢ Virginie . of gedis2 $7) qurb sy] 13 30 4673 99m 
@ Virginie - § §9 2106 e900 | 
Sd 


-1 467 b3 ¢ 36959 § to3° 
- © go Canum Venatnormm . | 47 
@ Virginie: Spe doa. i 


298 


MEAN PLACES FOR 1897.0. (January of.0—04.624, Washington.) 


Annual 


Name of Star. 


« Urs.Min.(Polaris)S. P. 
.S. P. 


38 Cassiopeia . 
* <« Octantis. . 
¢ Virginis ° 
* B.A.C. 4536 
* m Virginis. . . 
9 Urse Majoris. ° 
9 Bootis . . 
50 Cassiopei2 . 5S. P. 
* @ Apodis(var.) . , 
& Centauri. ° . 
* x Hydre ‘ . . 
a Draconis . . ‘ 
* 2 Bootis ‘ ° ‘ 
* « Virginis . ° ‘ 
* 4 Ursez Minoris .. 
* 2 Octantis.. . ° 
a Bootis (Arcturus) ‘ 
* A Bootis . 
* A Virginis¢ . . . 
« Cassiopeiz .S. P. 
@ Bootis . . . 


ep Bootis . . ; 
5 Urse Minoris 
a Centauri (mean) . 


* wz Hyd. . .8.P 
* 33 Bootis ° . . 
* a Apodis ° ° ‘ 
e Bootis . ° ‘ 

a Libre . . . ° 

B Urse Minoris . 

* 47 Cephei (H.) S.P. 
* y Scorpii . . . 

& Bootis . 

8 Cephei (H.) .S.P 

* #2 Bootis ‘ ° ° 
8 Libre . . ° 

* p Octantis. ° ° 
al Bootis ° e 

y’ Urse Minoris ° 


* £ Coronz Borealis ; 
a Corone Borealis. 


ae Serpentis . . 
* y Camelop. (H. ) .S.P. 
e Serpents . . . 


€ Urse Minoris : 

e Coronz Borealis. . 

8 Scorpii . . . 

| f' Scorpii ° 
* 3 Apodis 


FIXED STARS, 1897. 


"rade. 


Right Ascension. 


bh 
13 a1 
23 
24 
29 
30 
36 
13 43 
49 
54 
55 
56 


13 
14 20 
14 21 
14 27 
14 27 
14 32 


14 33 
¥4 35 
14 35 
14 40 
14 45 
14 5! 
14 §2 
14 58 
14 58 
5 7 
15 11 
II 
1g 
20 
20 


23 
30 
39 
39 
45 


47 
53 
54 
59 


16 4 


18.965 
33-614 
17.278 
26.649 
11.842 


12.323 
29.007 
46.835 
37-973 
17.643 
32.920 
30.222 
36.098 
42-144 
24-047 
14.807 
24-473 
57-799 
28.086 
32.136 


34-223 
41-494 
23-538 
44-50! 
36.132 


50.567 
0.247 
4-158 

29-392 

10.734 
0.238 

23.011 
2.412 
3-998 

14.647 

21.073 

27.810 

32.115 

35-982 

53-497 

34-983 

19.631 

11.650 

28.835 

40.880 


44-239 
19.459 
14.538 
26.841 


57-250 
© Apparent right escensions of ere marked with aa asieruk are given after those of otandaré ware 


Annual 
Variation. 


8 
+24.6375 
4-3888 
8.8603 
3.0536 
2.6816 


+ 3.1441 
2.3705 
2.8567 
5-02 54 
5-6968 

+ 4.1840 
3-4026 
1.6241 
2.7386 

+ 3-1948 

= 0.3110 

+ 9.0537 
2.73532 
2.2323 
3-239°0 


+ 4.8721 
2.0441 
+ 2.5576 
= 0.1813 
+ 4.0400 
— 1.4156 
+ 2.2342 
7-2263 
2.6214 
+ 3.3107 
— 0.2233 
+ 7-7563 
3- 50909 
2.2601 
7-4337 


+ 2.4210 
3.2226 
13.0830 
+ 2.2664 
= 0.1280 


+ 2.4752 
2-§395 
2.9522 
6.2505 

+ 2.9876 


— 2.2362 
+ 2.4835 
3-5399 
3-4819 
+ 8.8000 


14 29.69 
+110 15 56.06 
— 85 15 28.72 
- 9 4 9-49 
+ 37 42 36.07 


—- 8 10 59.52 
+ 49 49 37-94 
+ 18 54 50.50 
+108 4 37.67 
— 76 17 56.53 
— 59 §2 34.36 
- 26 rz 6.85 
+ 64 52 4.65 
+ 25 34 46.15 
- 9 47 39.72 
+78 53.71 
— 83 15 44.54 
+ 79 43 6.97 

33 49.25 
— 12 §3 49-44 
+113 3 38.89 
+ §2 19 36.22 
+ 3° 49 24.31 
+76 9 13-77 
~ 60 24 36.72 
-100 26 29.56 
+ 44 50 55-51 
— 78 36 26.89 
+ 27 30 30.12 
~ 15 36 49.63 
+ 74 34 35-01 
+100 §9 19.15 
— 24 §2 37.66 
+ 40 47 48.14 
+102 38 38.12 
+ 33 41 57-20 
- 9 © 10.48 
- 84 7 17.59 
+ 37 44 18.36 
+7212 1.78 


+ 29 27 38.04 
+ 27 3 40.58 
+ 6 44 58.46 
+108 59 7.37 
+ 447 16.24 
+ 78 6 40.70 
+ 27 10 34.04 
- 22 19 42.62 


— 19 31 24-77 
- 78 26 8.46 


+ OI 


--38.802 
18.659 
38.714 
18.505 
38.528 

18.27% 
18.067 
18.156 
17-619 
37.562 


—17.568 
17-345 
17.290 
17.184 
16.906 


—16.904 
36.903 
18.868 
16.646 
16.727 

—16.402 
16.749 
15-944 
16.012 
15.031 

—1§-690 
35.695 
15.636 
15-323 
15-344 

14-720 
14-639 
14-352 
14-343 
13.67% 


—13.564 
13-484 
12.879 
32.761 


12.8132 


~ 3.574 
12.284 
11.525 
11.489 


13.023 


—10.942 
30.589 
20.496 
10.107 


7 9-649 — 
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FIXED STARS, 1897. 


pe 


Csroombndge 2330 


@ Ophiuchi 


e Corone Borealis (mean) 


e HMerculss 


y Apodis 
q Urse Minors 
g Draconis 


: S ospt (Aateres) 


8 Herculis 


A Draconis. 
€ Ophiuchi 


e Camelopardalis . S. P. 


qg Ophiuchi 
oe Herculss (ser.) 


e Herculis 
@Ophuch 

6 Ophiuch: (ver.) . 
6 Are 


® e e e 


e e @ e 


Groom bndge 66 S. P. 


8 Draconis 


CGreominidge OM S.P. 


e Ophiu: ha 
e Hercuue =. 
@ Draonw  , 


a Herculis 
a Draconis 
@ Hercuns 
y [racon:s 
yp Sagittani 


eo Hercuiss 

& Uree Minons 
23 Camelop (ry 
p’ Sagittarn 
Qgscerprnts§ . 


A Sagittani 
zy Deacons. 
g Aquils ° 
€ Pavonie . 
e Lure (Jb ege) 
B Lyre icar) 
@ “agtlan: . 
ge Dra iors 
gs Cep shes iH ) 
oe Octantis 


© agpasens right eonunstens of ger @erte! e.:3 os ester ase given afters ese of candesd Cee 


e Tnangul: Australis . 
g Herculis 
e Ophiuchi e . 
e Ursa Minors. 
d Herc ulse ° e 

| 


42 
$$ 
28 
$3 
39 
4-0 
g.0 
2.8 
3.2 
2.8 
$0 
2.8 
2.2 


. 3S 


aL 


Right Acrcaucn ' 


’ os 
16 «¢ 
86 6 
160 06=OoS 
16 to 
16 16 


1@ 17 
26 20 
36 22 
16 23 
16 25 


16 38 
3n 
37 
39 
43 
§2 
56 
$7 
37 64 
37 «9 
a8 
1§ 
20 


1§ 
2% 
22 
24 
> 
43 
49 
45 
4) 
$2 
s4 


6 
gts, 

2373 
$6 442 
$9 20 
BN 047 ‘ 


39-754 | 
307 W | 
3575 | 
§-462 | 
47-539 | 
11.242 | 
ag 145 | 
45 $27 
az.84a 
48.330 
47.568 
31.378 | 
45 104 | 
25 1932 | 
$7 O49 | 
27.495 | 
40°)» ' 
475° 
44 132 
57 5h 
6. 346 
$9 O%%4 
Qg to 
33577 , 
33 329 | 
26 trtrg 
4" tea 
43th 
Ba NS 
33.445 
yt ga 
31 419 
25 $23 
M34 
§*% 7-92 
gf 416 
$4 776 
LOE i F 
Lee | 
4; (“5 
30% 45 
$2 Thy 
42 fg 
BRy~wz? 
37 937 


Asosal 
Vor-o% 8 


8 
@ 2 SA:@ 


Oo 1428 
a ie | 
8.3449 
t Sng 


+ gabry 
= 3 Au78 
+ 0 S077 
so719 
+ 3.9776 
- AI3!9 
* $9977 
6} grag 
9-044! 
$9y1 
+ 2.8578 
= 6.9079 
> 9.3005 
§-4 9% 
3.73938 
> 2.0f 34 
+orn 
yoy 
$-40 6 
G m1 
ee 
g&8 G,*2 
27% 43 
#3Gsy 
- © 35" 
+ 8 3467 
- ¢u*76 
> 2 0455 
s #88 
§ 3917 
® 8 3995 
- ty gft0 
¢ 167 
3 57 
3 3035 
+ $7025 
= §.ches 
+ 3 9645 
J cates 
8-0914 


@ 8 8343 
* 3cais 

tras 
@3, 7199 
104 "H10 


MEAN PLACES FOR 15)7.0 (January of 0 04 624, Washington.) 


De - imetses. 


$?ei?¢+¢ 
oo 


eo | 
~e 
we Cf 


¢ 9 
+ 82 
+ 33 
- &§ 
+ 34 
+ 30 
=- 24 
- bv 
#105 
© $2 
+ 94 
+ 32 
+ 46 
« 68 


+ 37 
+ 72 
+ 37 
+ §3 
- jo 
+ 38 
+ & 
tito 
=- 23 
2 


35 
73 

& 
73 
3‘ 
33 
ao 
75 
Ya 
By 


'¢¢t¢ @¢4f1¢ 0 


39 
$9 
+4 
2 
42 


$9 
a1 


46 
23 
35 
30 
25 
4 
36 
38 

$ 
$5 
ah 
43 
25 
yu 
42 
14 
2§ 
18 
47 
t§ 


1775! 
$3 > 
44 (2 
2242 
3° 43 
50.08 
33-77 
$0.15 
832.20 
ge by 
a6 74 
39.35 
37.§2 
§-20 
$7-% 
6.83 
23-95 
2.78 
gu 62 
27 83 
30 76 
4" 48 
44 06 
$27 
ay. 10 
38.89 
37-77 
5-46 
39-79 
8y.55 
§0.84 
7-40 
$8.05 
3.36 
33.26 


$3.68 
46 20 
9 60 

8.§0 
30.70 


43-78 
th Sy 
5% 49 
58% 
35 68 
34-54 
an hy 
44"" 
25.%7 
3:78 








-9 93 
oem 
@ 4%4 
ory 
B.797 

~6.6hto 
&. 380 
S.a8y 
6. 306 
6.05: 


“7:79 
7 $38 
7-098 
7 -cs8 
6 Ses 


~g-S05 
$435 
5-374 
4-733 
387 


-¢ 907 
§-906 
3-607 
3-467 
a.9fho 

8.763 
2.719 
9-841 
8-248 
8.657 


6.996 
t (apg 
© 6:8 
0.396 

—@. s89 

tO. 988 
@3% 
773 
o.6343 
e7sa ¢ 


03.464 
3.627 
6-353 
8. %3 
9 t89 
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MEAN PLACES FOR 1897.0. (January of.o—o4.624, Washington.) 


Annat 
Variation, 




















. 
+ 2.2444 
12-7569 
2.1413 






5-457 
19 © 40.563 
19 3 37.614 












yre . 
* a5 Camelopardalis . 's. P. 19 9 25.224 12.9215 
@ Sagittarii . 19 11% 36.510 3.5118 





@ Draconis . . 
* @Lyre . 
« Draconis . . : 
Piazzi vii,67 .S. P. 
@ Aquile . . . 
4 Ursz Minoris 
* pCygni. . 


19 12 31.939 | +0.0277 
19 12 47.503 | + 2.0791 
19 17 32.185 | — x.1214 
19 20 10.055 | + 6.292 
19 20 18.304 | + 3.0251 


19 25 52.970 | -67.0115 
19 26 34.059 | + 2.4195 










« Aquila . : 19 31 21.005 3.2285 
* pSagitte . . . 19 36 25.384 2.6955, 
y Aquila . . . 19 41 23.775 2.8521 
* 2 Cygni. 19 41 45.382 | + 1.8761 


















@ Aquile (Altair) 
* Groombridge 1 374 SP. 
e Draconis . 
* «Pavonis . . . 
B Aquilz . . . 
* + Sagitte . e . 
* ¢ Sagittarii . . . 
+ Aquilz 
3 Usse Majoris (H. ) SP. 
* 6 Aquile . 
* 31 Cygni. . 
@ Capricorni . 
« Cephei (gr.) 
« Pavonis  . 
yCygni. . 
x Capricorni . . 


19 45 45-480 | 2.9274 
19 47 51-945 | + 7.2720 
19 48 31.188 | — 0.1825 
19 48 40.370 | + 7.0071 
19 50 15.23% | + 2.9469 
19 54 10.597 | 2.6678 
19 58 19.534 13-6958 
19 59 6.561 | 2.9329 
20 2 34.141 6.0399 
20 5 59-400 | + 3.0969 
20 10 23.311 1.8894 
20 12 20.405 | + 3.3315 
20 12 21.448 | — 1.9357 
20 17 30.452 | + 4.7796 
20 18 32.013 | + 2.1539 
20 21 25.585 3-4387 





























































e Delphini . ; 20 28 17.561 | + 2.8671 
Groombridge sar . 20 30 27.102 | — 0.2250 | + 72 10 57.88 
a Delphini . . 20 34 51.241 | + 2.7878 | + 15 32 55.08 


#Pavonis . .. 20 35 40.737 | + 5.4653 | - 66 34 22.82 
a Cygni. . . . 20 37 55-250 2.0445 | + 44 54 43-72 
'* @Capricorni. .. 20 39 59.866 | 3.5595 | - 25 38 27.58 
| * @ Cygni. . . . 20 42 2.633 2.4280 | + 33 35 3-51 


a Aquarii . 
12 Year Catalogue, 179. 
» Cygni . . 
@ Ursz Majoris . ‘SP. 
61' Cveni . . . 
¢ 


20 47 5.931 | + 3.239 
20 52 15.718 | — 2.5729 
20 $3 19.974 | + 2.2344 


ar 119.958 | 5.3447 
ar 2 16.746 2.6826 


= 9 22 11.54 


+ 80 9 57-54 
+ 40 46 13.97 
+112 26 50.33 
+ 28 14 22.02 










( 
( 
( 
] 
i) 
1 





FIXED STARS, 1897. 801 
MEAN PLACES FOR R 3897-0 Ganuary A0—oAbas, Washington) | 
verusen Gesiincden, Vereuen 
= e e .- ° ° e 
@ Ure Majoris 3 .S.P. | ¢8 | 22 25 22.482 | + 5.9888 | +09 43 1.75 | 415 998 | 
§ Aquarn: ; . ~| 299 at 26 & 230 eiésr2 = 6 38 3772 35084 
ACephei(pr.) «oF 94 28 27 84754] ores + 70 6 3039 | ag 76s 
@Aquani .  . sw | G8 az 32 10.175 33073 | - 8 18 58 20 83-003 | 
® 74 Cyga: . ° : o |] $O] 22 32 49.224 8-4ose 1 + 99 57 «3.07 36.066 
e Octants . ° ~ | SO] 23 35 6470] ¢o7065 | — 83 28 33661 ss6.009 
© ¢ Chameleonatis .S.P./ $2] 2: 36 55.357 | - 8-43 1 - 99 38 17:05 86 276 | 
¢ Pegas o 8 at 39 7652] 2007 F + 9 24 Gig 16.375 
1s Cepbi wg wt, 4s 22 40 24.932 e389 | + 7O 50 1354 16.544 | 
© wCygni. ° ° ol @$ 4 2% 42 $9275 o2:38 1 ¢ 48 4y 55.60 36.557 
a Capricormi. 830. iw | & 2 § 28 47 40.857 | + 52752 | — 14 «2 32.04 | +16.800 
© 36 Pegas: °  6« zi a: 48 22.516 2.7383 | + 25 26 32572 36 896 
: 99 Draconis .  . . 6H az 5: 34727 o7296 1 + 73 32 54.16 87.087 
e Aquerti «wit | 8] 88 OO 89. yyy ie 9 49 1299 87-973 
eGruis. . . «| &O] 83 3 44.§20 gBost | - 47 27 34.59 17.269 
© « Pegasi : -| 3 i 88 § 24758 | + 26607 1 + 33 40 22.47 | 4:7 995 | 
32 Urea Majoriea .S.P. 1 $7 1 22 10 33.359 44329 1 4324 82 41.06 37 Aug 
@ Aquani . e ° +4 B23 83 23933 31686 Ff - 8 17 46 39 7 8:8 
© 6 Octantis, ° . Bi 22 13 56.195 12.9168 | — 86 29 26.69 87 933 | 
© , Aquai lw ° «| 407 22 36 20.165 3.1009 f - £ $4 23.02 38 054 
« Aquani ° ° -| ¢67 22 20 1.0 @3o%as 1 @ © 6: 1693 | 428.169 | 
© ¢« Aquani . .  w | OT 28 25 32.762 $1776 J = 22 32 1h 02 38.539 | 
9 Draconis . .S.P.| $0] 22 26 21.027 5.2430 | 4103 45 23.74 38 4:8 
© « Lacerta. ° -| $97 28 87 «2813 84633 1 © 49 45 10.38 88 426 
q Aquans ° ° 1 37 22 30 38:6 983g F — © 35 54.35 s8.g7¢ | 
2320 Cephei (B) ° - | $77 22 90 28.068 | o 1.078 Fo 75 gt 94.08 | 418 gs | 
° 30 Lacerta. ° |} SOT 22 34 35 345 8.0876 Fe 38 30 50.48 38 660 
° 3 Octants ° «| 461 22 35 33.693 Goss F - St $5 1646 18 78! 
° Pegasi © 6 «ff S$] 2a 36 t9 2.9983 1 + 10 87 37.23 18718 | 
© 1 Pegas ° ° of $2 0 23 43 343 3g i+ 23 «1 2498 38 B85 
« Cephei 361 22 460 086 *Go | «8.1893 1 o 65 399 3082 | 918 tty 
a Aquari . . 38 | 22 47 14499 stse3 1 - 8 7 39 53 39.08, 
e Groombr. 1706 .S P. 6.3 22 $2 43.042 49458 | +303 40 4057 to. 1h 
e Fis Aust. (Fomaibasl) 8.3 | 22 §! §7.5§50 $3238] - 90 10 $32 te.004 
© e Andromede 38 | 22 57 10.850 S733 | + 43 46 2004 89 295 
e Unz Majors SP. 2.0] 82 $7 22.3501] + 37429 | #227 42 34-60 | 410575 
e Pegau (Merhaés) -| 32S] 83 $9 37.7 aohsq 1 + 4 39 «3-58 89 $10 
© ¢ Aquans ° ° 1 #37 28 8 59319 gst, | - yO 15.85 1> 4 
e Cephei oe | GBT 83 8@ 23.786 aeqrt 1 + 67 32 $2.93 19 74 
© of Pegasi « « «| 46] a3 8§ 32.292 s.o64q } @ 23 10 34.98 89 O62 
; @Piwcum = . 1 31 83 88 44-5701 esas te § 48 4696 | s19732 
2 Draconis . .S.P. | gO} 23 35 17.316 pOr3t 1 os10 6 1.75 89 B44 
© 2 Andromeda . - | 98T a3 34a 31.329 9-90q3 1 + 45 $3 $2 32 Te het 
¢ Piscaum =. ° -) #381 23 34 39 344 Beg he §$ $$ 4879 39 447 
yCephern 2. «| $$9 3335 Or] Beste te 77 3 205! mess 
© PAquam . ° g.2] 23 38 51.617 |] « ysr6e Ff - 18 50 5472 | +196: 
© 68 Sculptons . 46] 23 43 33701 si9tg B - 28 48 5° 92 39. 468 
© ypOctaots. $21 23 4f 3100 sfteg | - 82 35 2% 63 39-995 
Groombndge 4163 66] 23 49 4,29! a%20 | + 73 $0 1353] sacs | 
@ Piecsum 4-2 23 54 2122 37 Te 6 37 3496 319-93! 
e Pixcsum a7 4 24 rset ee aD - 617 rat +s0897 


© Aggpecens right coocne rac of mare @erted 0113 on eonertes are goven efter these of enadéeré eee 
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JANUARY, 1897. 


CIRCUMPOLAR STARS. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 


@ Ursse Minoris. 
( Polaris.) 


2.0 
2.0 


4-0 


6.0 
7-0 


9.0 
30.0 
10.9 


33.9 
12.9 
13.9 
24.9 


25-9 
26.9 
17-9 
18.9 


19.9 
20.9 
21.9 
22.9 


2349 


24-9 
25-9 


27-9 


12.55 
22.00 


1.49 
31.04 
30.66 


10.38 


10.19 
10.06 


9-97 
9.90 


9-83 


46.5 


45-9 
45-6 


45-3 





FEBRUARY, 1897. 803 





CIRCUMPOLAR STARS. 


APPARENT PLACES POR THE UPPER TRANSIT AT WASHINGTOR, 


| Uren aisoria gt Cepbel te | Tos 





























( Pocens ) 4 Urem Mieoris 
Wiese Wesa ' Ween 
fe sa - - dar om om ee “lag - & — ee ee ee 
tee Dert.ee tose Rlg Dec! +2 bere , _ Ragre To lune | Dec hae 
Ae: ow -@ Aw @ to Ae'ecm |! (xe 
| a, Mor ta. or Aeitas eee. dorta 
) = | | » «a o s oe » wo, ° 
Per! 3% 20 ‘88 s Feb. 6 52 +87 tal Fer 18 § +86 36] Bed | 29 24 he 58 
| e e e i e e ; @ 
er g7Sieite' goat! | 6a78T 9 vat =o T ty 10.98 | ae 
0: 6.06! srg f ag' goss. Bat ap tae si.3f so. 8227 ayg! 
98 | 484a 5741 $4: goes sf 30) 762! shat 99, 88.78 ay 
+2 4 7-3] ee 498s B28i49 7931 sof eo. 9.88, 428 
I 
2 86-43-06 97-3 7 Se, a9 ori +9 S.s4 | 8%7 1 $oO' 18 76 a8 4 
43s §=43.48 | g7-0f O4' gay wisi 69 8.55 | 95-9] S09: 1337 q8.3 
732 tte BS 74 4 aoe Ts. 8.4% 8$3 29 1398 4.9 
ee ee ee oe 41-7 | 
' ' I 
rP OTD Sst oe Ph * oT O49 ow | 849 09! $$ 07 4t.4 
e. > ») Hair « a gra Ting $4 94-7 109 BS $4 41.8 
ana yt Ay Satisr.g 815 g°.§ I 13.9 O°? %-$F tt 26.08 ) 
822 7 95 gos 84 ey 9o-7 § 329 10.03 : 24.9 | 329! 36.45 qa.6 
3 3° Gok s364 a7 <4 w.ofts9' tar 84.2 | 339 6 99 qe§ | 
‘on ys $3.9 | 14-4 © 47 44 g1afteo tase tl = as8 reo 27-46 40.0 
10 8 $gat | St$7 F t%e | 647 9 $839 F t89 s088 2934] 3+ 1808 97 | 
i 3 343% , 5339 9 364 47-04 g: 8 fT ans | 83.88 83-4 x9 88 67 <4 
1 | 
17 ¢ 33-9 $840 874 8 gar goo fF 17: 58.46 | 23-8 | 37-9, %999 | 91 
rT ga.48 | 4e9 7 2% 6 g 4a $2: 9 7 288 83.77 B30 | sho sa 38 xiao 
>t 38.70 | $49 f 8946 q@ oh $3$ 7 +> 832.10 3383 I 399 _ sto gr6 
ms Mh 473 2'4 4978 $7 J = -S = 82.68 aa6jsog 28:8, Wa 
" | 
set ya 96 $4:$ | 884 4@* $7 §3.9 ae 33.74 28.9 | 8:9 38 67 Ria | 
sat &>*6 303 | O86 q°-:% 1 gus fF x35, 1505 03.q j 98.) 83-43 | pio 
303 Fe | $e-8 | 894 64-74 93-8 | 298 239 08.9 | 83-6 84 TQ : a> 6 
tos = a 0 S98 fags! e268 53-4 J ag8! 25-69 es itso 4.89! 576 
I | 
qt ~~ | $37 1 2¢9!' g¢28 ! S3O] s8 egos on.0 | 930 a¢-@8 | oa | 
as 87 S53] Oy 8 90-3 S97] 29 = 84 80 stpis) 62:7 $73 
ade 36 & $39 7 87-9 4%°S $i F 27.4 849 a7) os "9 
a.2 8693987 | S| Op) 433 ee 361 8p 2777 7 


apt = BY 89 $59 195 45 4] 98, 19-17 814 | 9, by Ys. 





304 MARCH, 1897. 


CIRCUMPOLAR STARS. 





APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 








§z Cephei (Hrv.) 











( Polaris.) 

Mean | Mean Mean 
Solar - — —— Solar Solar 
Declina- Right Declina- Date. Date. 

tion Ascen- 

Norta. sion. North. 
= . h mm . ° 
ao [+88 45 6 52 |+87 12] Mar Mar. 
o 8 @ 
52.9 43-00 34-4] 1.8 oe) 
§2.6 42.63 54-6] 2.8 2.9 
52-4 42-23 4-8 | 3.8 +9 
32-1 41.82 49] 48 +9 
53.8 41-38 556i] 58 5-9 
55.5 40.96 55-2 | 6.8 6.9 
gt.2 40-54 55-3 | 7-8 79 
5.9 40.14 554] 8&8 8.9 
50.7 39-76 555 | 98 9.8 
50.4 39-41 55-6 | 10.8 10.8 
50.2 99.06 5$-7 | 11.8 11.8 
49-9 38.73 55-8 | 12.8 12.8 
5 | 18.96 | . 497 38.38 §$-9 | 13.8 13.8 
34-2 18.44 49-4 38.0% 56.1 | 14.8 14.8 
25.3 17-93 49-2 37-61 56.2 | 15.8 15.8 
16.1 57-44 48.9 37.38 396.3 | 16.8 16.8 
17.8 36.97 48.6 36.75 36.4 | 17.8 17.8 
18.3 16.57 48.3 36.30 56.5 | 18.8 18.8 
| 19.8 16.24 47-9 35.83 56.6 | 19.8 19.8 
20.2 35.97 47-6 38-39 56.6 [| 20.8 20.8 
| 21.% 15.78 47-3 34-95 56.6 | 21.8 21.8 
22.0 15.63 47-0 | 22.3 | 34-55 56.7 f 22.7 22.8 
23-0}  1§.50 46.7 34-17 96.7 | 23-7 23.8 
1 24-0] 15-38 46.4 33-80 G07 | 24-7 | 24-8 
25-0] 15.22 46.2 33-44 536.7 | 25-7 25-8 
26.0| 15.03 45-9 33-08 $6.8 | 26.7 26.8 
27.0; 14.83 45-6 32.71 56.8 | 27.7 27.8 , 
| 28.0 34-55 45-3 32.32 56.8 | 28.7 28.8 
\ 
; 29:0] 14-30 45.0 31.89 6.9 | 29-7 298 : 
30.0/ 14.05 44-7 31-43 $609 | 30-7 ae 
3%. 


| 33.0 13-84 44-4 


32.0| 13-78 44-1 


30.97 57:0 | 33-7 
57-0 | 32.7 
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1.2 
2.2 
3-2 
4-2 


§.2 
6.2 
7% 
8.1 


9. 
10.1 
1162 
12. 


13.2 
14.1 
15.2 
16.3 


170% 
18.1 
19.1 
20.1 


ai. 
22.1 
23.1 
24.1 


25-2 
26.1 
27.2 
28.1 


29.3 
30.5 
33.2 


( Polaris.) 
Rights Dectina- 
scen- tion 
sion. North. 
bh Bp e ] 
XY 20 |+88 45] May 

8 oe 
20.59 34.8 
ar.ar 34-5 
21.81 34-3 
22.41 34.0 
22.95 33-8 
23-47 33-6 
23.96 33-4 
24-43 33-2 
24-92 32-9 
25.45 32.6 
26.03 32-4 
26.68 32.2% 
27-39 32-9 
28.18 31.6 
28.98 31.4 
29-80 3%.2 
30.61 32.0 
31.39 30.8 
32-13 30-7 
32.83 30-5 
33-49 30-4 
34-35 30.2 
34-83 30.0 
35-53 29.8 
36. 33 29.6 
37-34 29-3 
38.04 29.1 
38.98 29.0 
39-94 28.8 
40.90 28.7 
4%.86 28.5 
42-77 28.4 


32.2 


gx Cephei (Hxv.) 

Mean 
dS 
Right | Dectina- | °2** 
Ascen- tion 


sion. North. 


bh m e ° 
6 52 |-+87 12] May 


e ” 
18.74 53-9 1.6 
18.39 53-7 2.6 
18.07 53-5 3-6 
17-79 53-3 | 4-6 
17-§2 §3.0 5.6 
17-27 §2.9 6.6 
17.00 §2.7 7-6 
16.74 §2.§ 8.6 
16.44 §2.3 9.6 
16.13 §2.2 | 10.6 
15.81 §r.9 | 11.6 
35.50 §x.7 | 12.6 
35.27 §3.§ fF 13.6 
14.88 §x.2 | 14.6 
14-62 gr.0 | 15.6 
24.38 §0.7 | 16.6 
14.17 §0.4 | 17.6 
13.98 g0.3 | 18.6 
13-83 49-9 I 19.6 
13.65 49-6 | 20.6 
13-46 49-4 | 21.6 
13.28 49-2 | 22.6 
13.07 49-0 | 23.6 


12.82 48.7 | 24.6 


12.59 48.5 | 25.6 


12.34 48.2 | 26.6 
312.10 47-9 | 27.6 
113.89 47-6 | 28.6 
11.70 47:3 | 29-6 
33.55 46.9 | 30.6 
23.42 46.6 | 31.6 


$3.33 46.3 || 32.6 


b m @ 6 
18 5 |+86 36] May 


| 
35.26 25.8 X67 
35-§0 26.1 2.7 
35-70 26.4 | 3-7 
35-91 26.6 | 4.7 
36.09 26.9 | 5-7 
36.28 27.1 6.7 
36.48 27-4 | 7-7 
36.69 27.6 8.7 
36.89 27-8 | 9.7 
37-32 28.0 [| 10.7 
37-34 28.3 | 11.7 
37-55 28.6 | 12.7 
37-75 28.9 | 13.7 
37-93 29-2 | 14-7 
38.10 29-5 | 15-7 
38.23 29-9 | 16.7 
38.33 30.2 | 17.6 
38-45 305 | 18.6 
38.56 30.8 | 19.6 
38.68 3r.0 | 20.6 
38.78 32.3 | 21.6 
38.92 33.6 | 22.6 
39.06 31.8 7 23.6 
39-20 32.3 | 24.6 
39-35 32-4 | 25-6 
39-49 32-7 [| 26.6 
39-63 33-1 | 27.6 
39-74 33-4 | 28.6 
39.81 33-8 | 29.6 
39-88 34-1 | 30.6 
39-92 34-5 J 33-6 


39-96 34-8 | 32-6 


A Urase Minoris. 
Right Declina- 

Ascen- tion 
sica. North. 


b Bp e ° 
19 25 |+88 58 


6 
35.86 
36.92 
37-89 
38.79 


39-66 
40-50 
41.37 
42-25 


43-18 
44-318 
45-36 
46.17 


47-36 
48.11 
48.98 


49-79 | 


59-54 
51.22 
51.85 
52-49 


53-15 
53-85 


34.6 
34.8 
35-0 
35-2 


$5-4 
35-6 
35-7 
35-8 


36.0 
36.2 
36.3 
36.5 
36.7 
37-0 
37-2 
37-5 


37-7 
38.0 
38.2 
38.5 


38.7 
38.9 
39-1 
39-3 


39-6 
99-8 
40.1 


40.7 
4I-0 
41.3 
4%.6 
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e ay lary 51 Cephei (Hxv.) 6 Ursx Minoris. A Ursse Mizoris. 
Mean Mean Mean Mean 
Soler Solar Solar Soler 
Date} pight ° Dectina- | >**| ight | Dectina- | "| night | Dectins- | ** 
Ascen- tion Ascen- tion Ascen- tion 
sion. North, sion. North. sion, North, 
— ——— ——|— — 
bh | o h m o - bh mo oo 
Jaly| £2 +88 45] July | 6 52 +87 12] july | 18 5 | +86 36] July 
s “ 8 ° s ” 

1.8 12.04 26.8 1.0 10.79 36.9 1.5 38.76 44-5 1.5 
2.8 12.96 26.8 2.0 10.90 36.7 2.5 38.62 44.8 2.5 
3.8 13-88 26.9 3-0 13.0% 36.4 3-5 38.49 45-0 3-5 
48; 14.84 26.9 | 40] 11.08 36.3 | 4.5] 38-37 453] 4-5 
5.8 15.84 26.9] 49 13.16 35-8 | 5.5 38.25 45-6] 55 
6.8 16.90 26.9 5-9 13.24 35-5 6.5 38.13 46.0 6.5 
7.8 18.01 27.0 6.9 11.34 35-2 7-5 37-98 46.3 7-5 
8.8 19.35 27.0 7-9 13.44 34.8 8.5 37-81 46.6 | 8.5 
9.8 20. 32 27.2 8.9 rI.§9 34-5 9-5 37-63 47.0 9-5 
10.7 21.49 27.2 9-9 11.74 34-1 | 10.5 37-42 47-3 | 10.5 
11.7 22.61 27-3 | 10.9 11.96 33-7 | Xx.5 37.20 47-6 ] 22.5 
12.7 23-69 27-4 11-9 12.19 33-4 | 12-4 36.96 47-9 | 12.5 
13-7] 24-72 27-5 | 12-9]  12.4t 33-3 | 13-4 | 36.73 48.2 | 13.5 
14-7 25.68 27.6 I 13.9 12.66 32.8 | 14.4 36.50 48.5 | 34-5 
35.7 26.60 27.8 [| 14.9 12.90 32.5 | 15-4 36.27 48-7 | 15-5 
16.7 27-51 27.8 7 35.9 13.10 32.2 | 16.4 36.05 49.0 | 16.5 
17.7 28.43 27.9 | 16.9 53.30 32.0 | 27.4 35-86 49-2 | 37-5 
18.7 29. 38 28.0 | 17.9 13.48 31.7 | 18.4 35-67 49-5 | 38.5 
19.7 | 3°37 28.1 | 18.9] 13-64 3t-4 | t9-4] 35-46 49-8 | 19.5 

: 20.7 | 31-42 28.2 | 19.9} 13.8: grt | 20.4| 35-27 50.1 | 20.5 

e 
| 2b7 32.53 28.3 | 20.9 63-99 30.6 | 21.4) 35-05 §0-4 | 21.5 
| 22.7 33-63 28.4 | 22.9 14.20 30.4 | 22-4' 34.82 50.7 | 22.5 
23-7| 34-75 28.5 | 22.9] 14-43 30.3 | 23-4] 34-55 51.0 | 23.5 
24.7 35.86 28.7 | 23.9 34.68 29.8 | 24.4 34-29 §x.3 | 24.5 
25.7 36.94 28.9 | 24.9 34-97 39-4 | 25-4 | 33-99 53.6 | 25-5 
26.7 37-97 29-3 ] 25.9 15.29 29.r | 26.4 33-69 §1.9 | 26.5 
27.7 38.91 29-3 | 26.9 35.61 28.8 | 27.4 33-39 52.2 | 27-5 
28.7 39-81 29.4 | 27.9 15.94 28.6 | 28.4 33-99 | §2.3 | 28.5 
29.7 40.69 29.6 | 28.9 16.25 28.3 | 29.4 32.80 : 52.5 1 29.5 
30.7] 41.55 29.8 | 29.9| 16.53 28.0 | 30.4 | 32-53 52-7 | 30-5 
32.9 42.42 30.0 | 30.9 16.82 27.8 [I 31.4 32-25 §3.0 | 33.5 
. 32.7 43-32 30.2 | 32.9 17.08 27.6 | 32.4 31.98 53-2 | 32§ 
| 





__ 














AUGUST, 1897. 309 





CIRCUMPOLAR STARS. 


APPARENT PLACES FUR THE UPPER TRANSIT AT WASHINGTOR, 


| | e ta Meson | 





Pevaeees éUne Meocre 
Ween Ween 
wetoe \.. las 
‘noe Ragd° iw .2@ trooe Declan 
Aw «@® a | een 
| we a N° te Awth 
_ - q--- —_—- _ 
' on al . ° 
Aeg |! 3 32 +8 45] vag + 86 36 
| ~ toe ! . 
8? avu' gas :9| $3 3 
87 et] yoy so $3-4 
$7 ay 38 4 $9 $3? 
o> A | yo6 T 49! $4-0 
7 47 98 gost «9 34-3 
6? a 4% | gto a9 $$ 
7° # 49 $35 79 $4.8 
8.> go 48 38 § 89 $30 
7 gt 40 | 87 99 $$ 2 
sae ga ot | wo fPieg $3-4 
a> osprey diary 53-3 
88.7 93 86 g3% F339 $$ 7 
TT oe $49 | ys 8 FT tag $39 
te°> | §86$gat il 830 F 849 Go 
146 oe ay! stag sao gos 
14 & $7 =) ! tee 8 i 9 CY) 
I ' 
17 @ gt vs ! wAT ing go 6 
80 $* 43 , weed ss 9 ge 8 
89° yo v8 set F s9 $7-@ 
an 6 el | ; «47 a9 $7-3 
os& Bry! >] at9 $7 4 
8% be w | 991 2839 g7-6 
sah Ay gr ' 857 239 97-8 
sg@' 9 Gete 144 34-9 37-9 
3a4 G4 4 vey § 209 gio 
wa Co g8 9 3 wee gi: 
Pim’ (e webacy Gis 
a* 6 €f % ee eh 5 
ps few 494 aE soe $3 ¢ 
» ¢ ea; er |  »6 yi o 
Ye A se) a | ‘tos adi 
26) Gs 92 gv Odie, 5f.4 


























310 SEPTEMBER, 1897. 
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Urs Minoris. . ss . 
¢ ( Polaris.) gr Cephei (Hrv.) 6 Ursx Minoris. A Urs Minoris. 
: Mean Mean Mean Mean 
_ Solar Solar . Solar Solar 
Date | Right | Dectina- |") Right | Dectina- | "| Right | Dectin | "| Right | Dectine- 
| Ascen- tion Ascen- tion Ascen- tion Ascen- tion 
sion. North. | sion. North. sion. North. sion. North. 
b m e ‘ | hb m e e bh m @ . bh Per] e ° 
Sept.| X 22 |-+88 45] Sep; 6 52 |4+87 12]Sept.| 18 5 | +86 36] Sept.| 19 24 | +88 59 
{ 8 Co) ° 8 oo s cd ry o 
1.6 9.81 37.8 1.9 29.55 20.0 1.3 20.91 58.9 1.4 89.66 10.0 
2.6 10.62 38.1 2.8 30.03 19.8 2.3! 20.48 §9.1 2.4 88.52 10.2 
| 3.6 11.43 38.5 | 9.8! 30.55 19. | 3.3: 20.05 59-2 | 3.41 87.30 10.5 
| 4-6 12.19 38.8 4.8 | 31.09 19.3 4-3: 19.61 §9-3 4-4 86.03 10.8 
5.6 12.89 39.2 §.8! 31.62 19.2 5-3 19.15 59-4 5-4 84.69 11.0 
| 6.6 13.52 39.6 6.8 32.19 19.0 6.3 18.70 59-5 6.4 83.35 11.2 
7-6 | 14.08 39-9 7-81! 32.70 18.9 7-3 18.26 59-6 7-4 82.00 18.4 
8.6 | ¥4.§9 40.3 8.81 33.19 18.8 8.3: 17.82 59-6 8.4 80.70 11.6 
! | | 
9-6 15.09 40-6 | 9.8| 33-67 18.7 | 9.3 = 17-43 59-7] 94) 79-45] 11-7 
10.6 15.§9 49.9 | 10.8; 34.13 18.6 | 10.3| 17.02 59-7 | 10.3 78.25 11.9 
11.6 16.11 4qt.2 7 11.8 34-35 18.5 f 11.3' 16.63 59-8 | 13.3 77-09 12.2 
12.6. 16.66 41-§ | 12.8 35-01 18.3 | 12.3 | 16.24 §9.8 | 12.3 75-97 12.2 
13.6 17.27 41.8 1 13.8' 35.46 18.2 | 13.3 | 15.84 59-9 | 13.3 74-84 12.4 
| 34.6 | 17.90 42.3 | 14.8 35-92 18.0 | 14.31 15-44 60.0 | 14.3, 73-69 12.6 
| 19.6, 18.56 42-5 | 15.8 36.42 17-8 | 15.3 | 15-03 6o.r J 15.3 72.48 12.8 
| 16.6 19.20 42.8 | 16.8 36.94 17.7 | 16.31 14.59 60.2 | 16.3! 71.22 13-1 
' 1 
' 39.6 19.81 | 43.2 | 17.8 37-48 17-5 | 17-31 14-14 60.2 Ff 17.3 69.87 13-3 
18.6 20.38 | 43-6 7 18.8 38.04 17-4 | 18.3 13.67 60.3 } 18.3 68.48 33.5 
19.6 | 20.87 | 44.0 [ 19.8: 38.62 317.3 | 19.31 %3-22 60.3 | 19.3 67.03 13.7 
aor ar.3i | 44-4 | 20.8 39-27 17.2 | 20.3| 12.76 60.3 | 20.3 65.58 13.8 
‘ 
| 
23.5 21.67 | 44-7 | 21.8 39-72 17.2 | 21.3 32.31 60.3 | 21.3 64.13 | 33.9 
22.5 22.00 | 4$-1 [| 22.8 40.23 17-1 J 22.2 11.88 Go.3 | 22.3) 62.73 , 24-0 
23.5 22.33 | 45-4 | 23.8 40.72 17-1 | 23.2° 21.46 60.3 | 23.3! 61.37 | 14.2 
24-5 22.66 45-8 1 24.8 41.20 17.0 | 24.2 1.04 60.2 | 24.3| 60.05 | 24.3 
25.5 | 23.02 46.3 | 25.8 41.69 | 16.9 [ 25.2| 10.64 60.2 | 25.3 | 58.79 24.4 
26.5 23.42 46.5 | 20.8 42-17 | 16.8 | 26.2 10.24 6o.2 | 26.3' 57.52 | 34-5 
27.5 23.85 40.8 | 27.8 42.66 | 36.7 | 27.2 9.84 Go.2 § 27.3: 56.25 14.6 
28.5 24-38 47-2 J 23.8 43-18 16.6 | 28.2 9-40 | 60.3 | 28.3 54-94 14.8 
29.5 24-79 47-5 J 20.8 43-72 16.5 | 20.2 8.96 | 6o.3 | 29.3 53-57 14-9 
JOS 25-25. 47-9 | 30-8 44.29 16.4] 302 851! Gas] 303 52.13 15-3 
31.§ 25-67 48.3 1 31-7 44-89 16.4 | 31-2 8.03 | G6o3 f 31-3 = 50.65 35-2 


— - 
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22.28 .s3| 283 ac 


28.9] 58.65+4.26| 45-3 —2.2 $23 +.15| 73-8+2.0] 36.09+4.23| 34.7 —1.2 
June 7-9] 58-94 -31| 44-3 @9] 5-43 -29/ 71-7 219 36.3% .26/ 33.6 @9 
17-9] 59-27 -36| 43-4 06 5-62 a2} 69.6 2:9 36.62 .93] 32.8 06 
27-91 59-65 .@| 430-03] 5.86 .a3| 67.4 1] 36.96 .s7] 32-4—o3 
Jaly 7-8] 60.07 ~2/ 42.9403 6.13 8} 65.3 0] 37-35 0] 32-2 oo 


22.43 +.17] 18.3 4a1 
22.63 .s8] 18.5 as 
22.86 .25| 19.0 a5 
23.13 .8] 19.6 o7 
23-43 -33| 20.4 o8 


17.8] 60.50 +.44|/ 43-2404) 6.44.09] 63.4¢+1-9] 37-76+.42| 32.3403 
27.8] 60.95 ~5/ 43-8 7 6.71 .go| 61.6 3.7] 38.29 43] 932.7 @5 
Aug. 6.8] 61.40 -45| 44-6 1.0 7-0% .3o| 60.0 1.4] 38.63 qe} 33-4 08 
36.71 61.85 .44| 45-8 1.3 7.3% .30| §8.7 2.2] 39.07 43] 94-3 22 
26.79 62.29 -43| 47.2 &5 97-61 .a9| 57-8 08] 39-50 42] 35-5 1.3 


23-74 +.38 | 22.3 +1.0 
24.07 .93| 22.3 1.3 
24-43 -3% | 23-4 12.3 
24-75 -33| 24.6 1.2 
25.08 .g2] 29.7 % 


25-40 +.31 | 26.8 +12. 
25.70 .99| 27-9 10 
25.98 .s7| 28.8 ag 
26.25 .03| 29.7 o8 
26.49 -23/ 30.5 07 


$7] 62.72 +4.41 48.8417] 7.89 +.97 | 57-1 40.4) 39-93 ter] 36.9 +12.5 
35.6] 63.10 .38/ §0.§ 1.9 8.16 .2%; 56.9401] 40.3r .98| 98.4 12.6 
25.6] 63.47 -33| §2-§ 8.0 8.40 .23| §7.0-03§ 40.68 .96/ 40.3 2.7 
Oct. §.6] 6380 .3:/ 54.5 «@.1 8.62 .a1| §7-5 068 42.02 .33/ 43-8 1.8 
35.6] 64.10 .27/ §6.6 a1 8.82 .8/ 58.2 oof 41-33 -29] 43-7 2-9 


4 


26.70 +.20| 31.2 +07 
26.89 .37/ 31.8 o6 
27-04 -84 | 32-§ O5 
27.16 .20/ 32.8 a4 
27-24-06) 93-3 as 


25.5] 64.35 +-23| 58.7 +2: 8.99 +-36 | §9.§—1.2f 43.60 4.23] 45.6 +1.9 
Nov. 45] 64-57 -19! 60.9 21 9-33 -13| 60.6 sel 4x-8¢ az] 47-6 1.9 
14-51 64.73 .%4: 63.0 2.3 9-24 -09; 62.0 2.58 42.02 -6| 49-5 2-9 
24.5] 64.84 9 65.0 2.0 9-32 .06] 63.6 2.6§ 42-16 .23] $1.4 12.8 
Dec. 4-4] 64.90+.03; 66.9 1.8 9.36 +.03/ 65.2 3.68 42-2§ 6) §32 2.7 


24-4] 64.93 —.08 | 68.6 +:.6 937 —--0: | 66.8 —1.5] 42-29+4.08 | §4-7 43.5 
24.41 6486 .07 ! 7O.0 3.4 9-34 Og] 68.2 2.46] 42-27-05] §6.2 12.5 
34-4] 64.76 —28 | 73.2 $2.1 __ 9-28 —-07| 69.6—1.2] 42-20-90! $7.3 41-1 


27-29 +.05/ $54 +00 
27.30 ~e8 | 1 §36 +402 
27-26-05 | 39-6 eo 
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19-4 


rf 
19.2 
29.1 
Qt 
39.0 


29.0 
8.0 
17-9 
27-9 
7°9 


17.9 
27.8 

6.8 
16.8 
26.8 


3-7 
35-7 
23-7 


15.6 


25.6 
4-6 
14.6 
24.5 
4-5 


14-5 
24-4 
4-4 





1.48 


1.96 =. 30 
3-28 .06 
3.24 --.02 
3.24 +.09 
1.29 .o7 


1.39 +.12 
2.53 .36 
1.73.20 
1.93 -23 
2.18 .26 


2.46 +.28 
2-75 -»~ 
3-06 .3: 
3-37 -»3 
3-69 «32 


4-00 +.§1 
4-31 .yo 
4-61 .29 
4-89 «a7 
§-1§ 225 


§-q0 +.23 
5.62 .21 
g-8: .28 
5.98 «15 


6.10 «12 


6.19 +.07 
6.24 +.04 
6.25 —.o1 





@ Camelopardailis. 
Na |Daient 
bh pb ° ‘ 
4 43)}+66 9 
r o 
52.38 —.04]| 78.4 +2.4 
§2.28 .r5| 80.6 2.1 
§2.09 .a4| 82.5 3.8 
51.80 .gz| 84.2 2.4 
51.45 .98| 85.2 o9 
51.04 --.48| 85.9 +o-5 
50.60 .4§] 86.1 0.0 
50.14 44] 85.9-05 
49-71 -42| 85.3 1.0 
49-32 97] 83-9 1-4 
48.97 —.90| 82.3 —1.7 
48.70 .s2] 80.4 «6.0 
48.52 .33| 78.2 2.2 
48.44-.03| 75-9 2-3 
48.46+4.08| 73-§ 26 
48.59 +18] 73.2 -2.3 
48.82 .28/ 68.9 22 
49-34 371 66.8 2.0 
49-56 a5] 64.9 3.8 
50.04 .g2/ 63.2 2.5 
50.60 +.38| 612.9 —1.2 
§3.20 .63] 60.8 ag 
51.85 .66] Go.r og 
§2.§2 68] 59.8-0.: 
§3-2z% .69] §9.9 40.3 
53-90 +.69| 60.3 +0.6 
54-59 8] 61.0 o9 
55-26 66] 62.3 1.2 
55-90 -63| 63-4 1.5 
§6.5x .98| 65.2 2.8 
57.07 +.§3 | 67.0 +2.0 
§7-$7 47] 69.2 23 
§8.01 .991 72.5 2.6 
98.36 .st] 74.0 25 
58.63 22] 76.6 2.6 
$8.79 +.82] 79.1 42.5 
5s8 86 +.0:| 81.6 ag 
§8.82—o8| 84.0 42.3 


‘ Aurige. 
Right Declination 
Ascension. North, 
bh m ad , 
4 50/+33 © 
8 ° 
19.42 +.03] 21.5 +a.7 
19.42-—.02| 22.2 0.6 
19.37 .07| 22.6 os 
19.28 .12] 23.0 a9 
19.34 .1§| 23-2 +0.2 
18.97 —.18| 23.3 o.0 
18.79 .19| 23-2—or 
18.59 .19] 22.9 og 
18.40 .28| 22.§ ag 
18.23 .26| 21.9 a6 
18.08 —.13 | 21.2 -07 
17-97 -o9| 20.4 08 
17.90 —.04| 19.6 a8 
17.88 +.0: | 18.8 0.8 
17.92 .06| 28.3 0.7 
18.01 +.11| 17-4 —0.6 
18.15 .:6] 16.8 og 
18.33 az} 16.4 ao 
18.56 .25/ 16.3 o8 
18.83 .8] 26.0-a1 
19.33 +.31] 16.0401 
19.45 33] 36.3 os 
19.79 35] 16.4 os 
20.14 .35] 16.8 og 
20.§0 .93 | 17.2 o§ 
20.86 +.36[ 17.8 40.6 
22.21% .35| 18.4 0.6 
23.56 .94] 19.0 06 
21.89 .33/ 19.6 0.6 
22.22 .§t 20.3 0.7 
22.§1 +.99[ 22.0 40.7 
22.78 .%] 21.6 a@7 
23.02 .23| 22.3 a7 
23.23.19 | 23.0 ay 
23.40 .1§] 23-8 0.7 
23.53 +-10] 24.§ +07 
23.61 .o9] 25.2 a7 
23.64 4.01] 25.8 +0.6 
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zz Orionis. 
Right | Declination 
Ascension. North. 


ah wm ° 
4 58/+15 15 


8 

43-02 +03 
43-03 —.01 
42.99 .06 
42.92 .09 
42.80 .13 


42.66 —.35 
42.50 .16 
42-33 «57 
42.16 .36 
42.01 .% 


41.88 tS 
41.78 8 
41.71 —.04 
41.69 .00 
43.71 4.05 


41.78 +hop 
41-89 «13 
42.05 «17 
42.24 at 
42-47 2% 


42.72 +87 
43-00 
43-29 
43-60 


43-93 -31 


44-22 4.91 
44-53 ~33 
44-83. .90 
45-32 .99 
45-40 -87 


45-67 +83 
45-93 23 
46.23 a8 
46.32 .t7 
46.48 .14 


46.60 +.10 


46.67 «6 
46.71 +201 


45-8 -o.4 
45-4 oO 
45-3 
44.8 
44-5 


44-3 -a3 
44.0 
43-8 
43-6 
43-4 


43-3 —e1 
43-2 ac 





—_—— = 


43-3405 


43-4 oF 
436 as 


43-9 +04 © 


44-4 
45-0 
45-6 
45.4 


0§ 
0.6 
0.7 
0.8 


47-2 +08 
48.0 o8 
48.8 o8 
49-6 07 
§0-3 06 


50.9 +0.$ 
$I-5 oO6 
53.6 o3 
§r.8 +0.1 
§1.8 —o.2 


51.6 -o2 
51-4 03 
§I.3 oO 
50.7 «4 
50-3 0-4 


49-9 -0-4 
49-$ O4 
49-1 04 
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Jaly 


Aug 


Ox t 
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« Leporis. 
Mean 
Solar 
Date. 
Right Declination Right Declination 
h wm . hm >. * 
§ 26] — o 22 § 28] —17 53 
8 ° 8 ° 
(Dec. 30.4)) 46.68 +.04] 26.6—1.3] 13.25+.02| 42.5 —2.1 
‘Jan. 9-4] 46-70 cof 27.8 1.2] 13.25—.02| 44.6 2.0 
19-4 46.68 —.0g] 28.9 1.3) 13.22 .06| 46.5 1.8 
29-4] 46.62 .c8| 29.9 oa9f 13.12 .10] 48.z 2.5 
Feb. 8.3] 46.52 .1:| 30.7 0.7] 13.00 14] 49.4 12 
18.3] 46.38 —.14] 31.3-05] 12.85-—.16] 50.5~08 
28.3] 46.23 .16] 31.8 o9f 12.67 1.26] 53.3 a5 
Mar. 10.3] 46.06 .17/ 32.0-08] 12.49 .19| 51.§—0.2 
20.2] 45-89 .17| 32.3 oof 12.30 .19] 51.5 40.2 
30-2] 45-739 -16] 32.0+0.2] 12.22 .28] §2.2 O85 
' Apr. 9-27 45-§8—.14] 31.7 +04] 12.94—.16] 50.5 +08 
19.3] 45-46 .t1] 32.2 06] 31.80 .13| 49.5 3.1 
29.59 45-37 .07] 306 07] 11.69 .09| 48.2 3.4 
May 9-© 9 45-32-03! 29.8 o9f 11.62 .03| 46.7 1.7 
19.3] 453% +.01/ 28.8 i250 rr.58 —0r| 44.9 1.9 
29-0] 45-34 +.05| 27.7+41-23] 11.60+.03/| 43.0 +2.0 
June 8.0] 45-42 .09] 26.4 1.3] 11.65 8] 40.9 2.2 
18.0] 45.53 -13] 25.0 1.4] 11.75 .22] 38.7 2.5 
28.0} 45-68 .17/ 23.6 1.4] 12.89 .26| 36.4 2.3 
July 7-9] 45-87 -20/ 22.2 1.5] 12.06 .19/ 34.2 2.2 
17-9] 46.09 +.23| 20.7 -+2.4] 12.27+4.28] 32.9 42.1 
27-9] 46.33 .25| 19.4 1.3 12.50 .24] 29-9 1.9 
Aug. 6.8] 46.59 .27{ 18.1 3.28 12.76 .26| 28.2 1.6 
16.8 § 46.87 .28) 17.2 1.0] 13.03 .88] 26.6 1.3 
26.8] 47-35 -s9| 16.2 o7] 13.32 .99] 25.4 1.0 
Sept §-8] 47-44 +-29| 15-6 +0.5] 13.63 +.90| 24.6 406 
| 1§-7] 47-74 -29| 1§-3 4020] 13.9% -30|) 24.3 +01 
25.7] 48.03 .99| 1§.2-arf 14.20 .9p| 24.4 —-0.3 
Oct. $-7] 48.32 28] 15-5 O46] 14.49 28] 24.9 08 
15.7] 48.60 .27; 16.1 o7] 14.77 -s7| 25.9 102 
| 
25.6} 48.86+.96| 16.9 -1.0] 15.0¢+.253| 27.3 —1.6 
Nov 4-6] 49.13.26, 18.0 sf 15.29 .23° 29.2 1.9 
14-6] 49.34 ar] 19.3 3] 25.52 -20 | 31.5 2.1 
24-51 49.54 18] 20.6 1.4] 15.70 17 33-4 23 
Dec. 45] 49-70 -15) 22.8 2.5] 15.85 .16 35.7 2 
| 
14-5] 49.83 4.11] 23.6-1.¢] 15.97 +.10 38.3 —2.4 
24-5] 49:93 -07/ 25.0 1.4 16.0§ .03] 40.5 23 


34-40 49.97 4.05! 26.3~-1.5§ 1608 4.01! 427-21 


61.23 —.0% 
61.37 .08 
61.07. oa 


60.94 —.24 
60.79 16 
60.62 .17 
60.45 -37 
60.28 .16 


60.13 —. 34 
6o.0r «11 
59-91% .07 
59-86 —.03 
59.84 +.01 


59.87 +.05 
59-94 -09 
60.05.13 
60.20 .27 
60.38 .20 


60.60 +.23 
60.83.25 
61.09 .27 
61.36 .2@ 
61.65 .2 


61.94 +.29 
62.23 .29 
62.52 .2 
62.8: .28 
63.09 .27 


63.36 +.26 
63.61 .2 
63.84 .22 
6404 .t9 
64.22 .25 


64 35 +.22 
64.44 08 
64.49 4.93 





63.9 —0.6 
64.4 m4 
64.6 —o.2 
64-7 a0 
64.6 +0.8 


64.3 +0.4 
63.8 06 
63.2 0.8 
62.3 09 
61.9 x.2 


60.2 41.2 
58.9 %.3 
$7-$ %-4 
56.0 1.5 
54-5 3-5 


§3.f +14 
$1.7 2.3 
§0.4 2.2 
49-3 
48.5 


47-9 +05 
47-5 +0.2 
47-5 —O I 
47-8 04 
48.4 7 


49-3 —t-0 
59-4 
51-7 
53-2 
$47 


5. 
1.5 


§6.2 —1.5 
57-7 4 
59. —2.3 


« Columba. 
Ascensica. South. 

hb , @ e 
5 35|-—-34 7 

e @ 
57-35 -co| 42.6-a9 
57-33 --05 | 45-4 06 
§7-26 .10/ 47-9 mg 
57-34 -%| $0.5 80 
56.98 .] §3.9 12.6 
§6.79—~.a1] §3-2—2.2 
56.57 .23| $4.2 ay 
56.33 -%| 546-08 
56.10 .93/] $4.6 +a2 
55-86 02) 54-2 @7 
55-65 —.00} $3-3 +2.2 
55-46 .17| §2.0 1. 
55-30 .19] $0.4 2.8 
55-19 .09| 48.4 a2 
$532 —-05| 46.3 a4 
55-09 co} 43-6 +26 
§5-12+.05| 408 28 
$5-39 .09| 38.0 2.9 
55-3 -%| 35-3 2&9 
55-47 -%8| 32-3 28 
55-67 +22] 29.6 42.6 
$$-90 .2$| 27-3 24 
§6.16 .s7/ 24.9 20 
56.45 -s| 23.0 1.6 
56.75 .9:| 23.6 1.2 
§7-07 +.32] 20.7 +0.7 
§7-39 -32] 20.3402 
§7-72 .32 20.4 ~-O.4 
58.04 .3t{ 22.2 3.0 
68.34  ) 22.4 a.§ 
58.63 +. |] 24.2 —n0 
$8.90 .23] 26.4 26 
§9-13 -28| 29.0 £7 
59-33 -8] 328 29 
59-48 -13| 34-9 30 
59.59 +.0| 38.0—p2 
59 66+] 41.0 30 
_ $967-.01] 43-9 -89 
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326 FIXED STARS, 1897. 
APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 
Arg ds. , a Canis Majoris. . aor 
a re) me y Geminorum ( Sirius.) ¢ Canis Majoris. 
Mean 
Solar 
Date. | ' 
linati Righ Declinati Righ Declinati bh ' Decli 
Astokeion, | "South." | Ascession, | North. | Ascession,  'Senth "| Ascession 'Soura 
bh m > * h m ° , h ww > h om eo - 
6 21|—52 37 6 31 | +16 29 6 40] —16 34 6 54] —28 49 
e ° 8 i . 8 ° 8 ° 
(Dec. 30.5)] 42.50+.01/ 78.0-3.6] 47-97 +-18| 17-6 —o.5 38.67 +.10| 24.424] 36.75 +.10| §2.2 —5.0 
Jap. 9:5] 42.48—.06| 81.5 3.4§ 48.07 .07/ 17.1 04] 38.74+.05} 26.8 2.3 36.83+.05. $4.2 2.9 | 
19.4] 42.39 -13| 84.7 3.2] 48.32+.02/ 16.8 0.3] 38.76 .co 29.0 2.1] 36.85 -00 57-0 2.7 
29.4] 42.23 -19| 87.7 a7] 48.11 —.03] 16.5 o2f 38.74 ~.05 | 31.0 1.90 36.82-—.06, §9.6 a4 
Feb. 8-4] 42.02 .2%4| 90.2 2.9] 48.06 .07| 16.4 o1] 38.67 .09! 32.8 1.6] 36.74 .10) 61.8 a3 | 
I 
18.4] 41.74--29] 92.3—19] 47-97-12] 16.3-a1] 38.56—.13| 34.2—1.3] 36.61 —.24! 63.8 —1.7 
28.31 41-43 -33| 94-0 1.49 47-84 .14| 16.2 o.0f 38.42 .16| 35-4 2.0] 36.45 «17 65.3 83 | 
| Mar. 10.3] 41-09 .35] 95-1 a9] 47-68 .16| 16.2 oof 38.25 .18] 36.2 a7] 36.26 .0 66.5 ag 
20.3] 40.74 .36| 95-7—-o39 47-52 .37[ 16.2 o.0f 38.06 .19| 36.6-0.3[ 36.06 .21' 67.2 as 
30.3] 40.38 .35]/ 95-8+0.2] 47.35 «17] 16.3 oof 37.87 .28) 36.8 oof 35.84 «2:1! 67.5 —012 
Apr. 9:2] 40.03-.34] 95-3+07] 47.1816] 16.3 oof 37.69—.17| 36.6+0.3] 35.63—-.20| 67.4 to 
19.2 | 39.7% .3t] 94-4 1-28 47-03 .14/ 16.4 o.0f 37.52 .16/ 36.2 06] 35.43 -19) 66.9 ag 
29.2, 39.42 -.27] 92.9 169 46.92 «tz| 16.4 40.1] 37.37 -.13| 35-4 O99 35-25 .16' 66.3% x0 
|May 92) 39-17-23] 91-1 208 46.82 .07/ 16.5 o2f 37-26 .10 34.4 129 35-10 .13| 64.9 104 | 
19.5] 38.96 .17] 88.8 a4 46.77-.03) 16.6 o2f 37.17 .07| 33-1 31648 34-99 -r0] 63.3 2.7 | 
| | | 
29.3] 38.82—.12| 86.3 +2.7] 46.76+4.0:] 16.7+02] 37-13—~-.03| 31.6+41.6] 34.91—-.06! 61.4 +2.0 
‘June 8.1] 38.73—.06| 83.4 2.9] 46.78 .05| 16.9 o2f 37.12+.01) 29.8 1.8] 34.87-.03/ §9.4 #2 
18.0] 38.70 .00! 80.4 5.1] 46.85 .09| 137-1 oa 37-15 .05| 28.0 2.9] 34.87+.02) §7.3 24 
; 28.0f 38.74 +.06) 77-2 3.21 46.96 .13] 37-3 O39 37-22 .op| 26.0 s.0f 34.9% ..06, §4.6 8.5 
| Juty 8.0] 38.83 .12] 74.0 3.20 47-30 136] 17.6 a3] 37-32 -12| 24-0 Bo} 35.00 .10/ §2.2 2.5 |; 
18.0] 38.98 4.18) 70.8+3.18 47.28 +.19| 37.9403] 37-47 +-16| 22-041.9] 35.12 Fet6 49-6 +2. | 
27-91 39.18 .23/ 67.9 2.98 47-49 .28] 18.2 o3f 37-64 89] 20.5 3.8] 35.28 17); 47-2 &3 5 
‘Aug. 6.9] 39-44 -28| 65.2 a5] 47.73 -95| 18.5 of 37-84 .22| 18.4 1.6] 35-47 «21! 45.0 21 
16.9] 39-74 .32/ 62.8 228 47.98 a7] 18.7 o8f 38.06 .a4] 16.9 1-4] 35.69 -24' 43.0 2.8 
26.8 40.08 .35| 60.8 12.7] 48.26 .08] 18.8+0.2:f 38.3% .96] 35-7 2.0] 35-94 -96/ 42.4 1.5 
| | 
Sept. 5-8] 40.45 +.38| 59.4 +2.29 48.55 +.a9/ 18.8 oof 38.58+.27) 14.8+07] 36.23 +.28! 40.1 +1.0 | 
15.8] 40.85 .¢o] §8.6+05] 48.85 .90/ 18.7-0.2] 38.86 .99] 124.3 +0.3] 96.50 0 | 39-3 +0.6 ! 
25.8% 42.25 42] §8.3—o2f 49.16 .gz} 18.5 o3] 39-35 -99/ 14-3-01f, 36.80 .3:| 39.0 a0 | 
Oct. $79 41-66 .¢1] 58-7 07] 49-47 «32] 18.1 O59 39-45 -90/ 34-6 O5] 37-12 -38| 393-05 | 
) 15.7] 42-07 .«o| §9-8 13.38 49-79 .98| 17-6 06] 39.74 .90] X§-§ 12.0] 37-43 -$2/ 40.0 1.0 | 
25.71 42.46+.38, 61.4-1.9] §0.10+4.3:| 36.9-0.7]) 40.04 +.99! 16.7 -1.¢] 39-75 +082] 41.3 -1-5 
Nov. 4-7) 42-83 -39] 63-7 2.59 $041 .30) 26.2 o7] 40.33 .28| 38.4 2.89 38.06 .90| 43-5 2.0 | 
14-6] 43.16 .30| 66.4 2.99 50.70 .28| 15.5 08] 40.60 .96) 20.4 a2 38.36 -8 45.3 84 | 
24-6] 43-44 25 69.§ 3.39 50.97 .96) 14.7 0.89 40.86 .a4| 22.6 2.3] 38.62 .26' 47.8 2.7 
Dec. 46] 43.66 0 72-9 %50 $3-22 .23| 13-9 079 91.08 22] 239.0 8.5] 38.86 .e3/ ga.7 ag 
! 
14.5 43-83 +.23 | 76.5 360 $2.43 +.19| 13-2-0.7] 43-27 4.17] 27-6-2.5] 39.06+.28| $3.7 —3.0 
24-51 43-92+.06 80.2 369 §1.60 .19] 12.5 O68 41.42 .83| 90.3 a59 39.22 .13] §6.7 $50 
34-50 43-95- -0: 83.8 -5.59 53-72+.10| 32.0 -05 41-52 +08 | 32.6 240 39-33 +e9| 598 —$0 
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a Canis Minoris. 
Mean (Procyon. ) 
Solar 
Date. 
Right Declination 
Ascension. North. 
i 
bh m e e 
7 33\+ 5 29 
| @ 
(Dec. 30:5) 56.79 +.17! 23.4 —1-4 
Jan. 95] 56.94 «12 20.0 1.3 
19-5} §7-04 .o7 18.8 1x 
29-59 §7.08+.02 17.8 o9 
Feb. 8-4] 5§7.08—.02 16.9 a7 
18.4] 57.03 -.07 | 16.3 —0.6 
28.4] 56.94 at! 15.8 o.4 
Mar. 10.3] 56.82 -13| 15-5 a2 
20.3 §6.68 .15|/ 36.3 -—o.1 
30.3 56.52 .36/ 15.2 o.0 
Apr. 9:3] 56.36—.16| 15.3 +0.: 
19.2] §6.20 .2§/] 125.5 os 
29.2 56.06 .19] 15.8 o3 
May 9-2] 5$5-94 -12| 16.3 a 
19.2] 55-85 .08| 16.6 os 
29.1 55-79 —-0¢ | 17.1 +0.6 
June 8.3] §5.76-.0: 17.7 06 
18.1 55-77 +.02 | 18.4 a7 
28.0] 55.82 06 | 19-0 oO7 
July 8.0] 55.89 .09| 19.8 a7 
18.0] 56.00+.12, 20.4 +0.7 
28.0] s6.1@ .159| 22.3 0.6 
Aug. 69] 56.32 .18) 21.6 a5 
16.9 56.50 .90/ 22.1 o4 
26.9] 56.72 .a3| 22.4 +0.2 
'Sept 5-9] 56.96+.23| 22.5 oo 
15.8] 57.22 .27/ 22.3—o08 
| 25.8] 57.49 .28! 22.0 as 
Oct. 5-8] 57.78 .99! 21.4 a7 
15.7] 58.08 | 20.§ 13.0 
25.71 $8.39 +.3: 19-4 -—3.9 
Nov 4-79 58.70 .3:° 18.2 104 
34.7] 59-02 .go| 16.7 15 
24.6] §9.30 .29 35.3 1.6 
Dec. 46] §9.58 .96 13.5 2.6 
! 14:6f §9.83+4.23 11.9 - 1.6 
24.6] 60.04 .19 10.30 Kg 
34.5 60.22 +.15 8.9 —1.¢ 


B Geminoram. 
(Poliux.) 
Ascenaion as 7 ta 

b ,.. ® ° 

7 39|/+28 16 
8 - 
3-32 +42 | 29.2 ~-0.1 
3-49 +35) 29.3 +01 
3-62 .09} 29.6 a3 
3-68 +.04 | 29.9 on4 
3-69 —.08 | 30.4 05 
3-64 —.07 | 31.0 +0.6 
3-55 2} 31-6 0.6 
3-42 34} 32.5 oS 
3-26 2317 | 32.6 ong 
3-09 28] 33-0 o.4 
2.9% —.18| 33-3 +02 
2.73 -371 33-5 or 
2.57 »1§| 33-6 +0.0 
2.44 18! 33-§—o72 
2-33 -09/ 33-2 0.3 
2.26 —.03 |] 32.9 - a4 
2.23 —.02 | 32.5 04 
2.24 4.09 | 32.0 0.5 
2-29 07; 32-5 0.6 
2.37 "| 30.9 0.6 
2.§0 +.3%4 1 30.3 -0.6 
2.65 xy! 29.6 o7 
2.84 0! 28.9 o7 
3-06 * 28.2 08 
3-30 iad 27.4 08 
+5848 26.6 —0.9 
3-87.99 §=6.25.7 ag 
4-38 .g2) 24.8 ag 
4-50 99] 23.8 1.0 
4-84 96] 22.8 2.0 
§-19 +.95 | 21.9 —an9 
§-$$ -3$| 23.0 o9 
§-9O .94} 20.23 0.8 
6.23 .33] 19.4 o7 
6.§§ .go| 18.8 a5 
6.84 +.27| 18.3-—03 
7-09 .23| 18.1 -os 
7-30 +.20' 18.0 0.0 





14.31 +.82 


14-29 -36 
14.42 .t0 
34-50 +.05 
14-§2 —.o1 


14.48 —.06 
14.40 .10 
14-27 .14 
14-32 16 
13.96 .17 


13.78 ~-.17 
13.61 .17 
13-45-15 
13.32 .12 
13.22 .09 


13-33 —.06 
13-10 —.08 | 
13.10 +.08 
13.34 .06 
13.22 .t0 


33-33 +-18 
13-48 .16 
13-66 .19 
13.87 .22 
14.13.95 


14-37 +87 
14.65 .29 
14.96 .31' 
15.28 .33 , 
15.62 .% 


15.96 +.95 } 
36.32.35! 
16.66.94 
17.00 $3 
197.32 -9$5 


17.62 +.28 
17.87 «a4 


18.08 +.19 


e ° 
+27 1 
§5-.8 —o.1 
55-8 +0.1 
56.0 os 
§6.2 a6 
§6.6 as 


57-t +05 
57-7 06 
58.2 a5 
58.7 a5 
§9-2 Og 


59-5 +o-3 
59-7 +0-1 
§9.8 a0 
§9.8 —o.1 


59-7 2 


59-4 —os 
59-5 ae 
58.7 
58.2 
57-7 


On4 


57-3 —0.6 
56.5 
55.8 
§§.1 
$4-3 a8 


53-5 —o9 
§2.6 ag 
§1.6 1.0 
50.6 
49-6 


3-0 
3.0 


48.6 —1.0 
47-5 12.0 
46.6 a9 
45-7 08 
45-0 0.6 


44-5 -%5 
44-3 035 
43-9 0.1 


3 Urse Majoris (H.) 
Right Declination 
Ascension. North. 
h wm ee % 
8 2| +68 46 
9 * 
39-62 +.44 | 32.7 +2.8 
40.0% .32; 34-9 28.8 
40-27 220) 37-3 B4 
40.40 +.07| 39.8 2.5 
40.40 -.06 | 42.3 8.5 
40.27 —.18 | 44-8 +24 
40.04 -%| 47.0 2.3 
39-70 .37| 49.0 1.8 
39-29-46} 50.6 1.4 
38.82 .8| §1-7 ag 
38.33 —-30| $2.4 to4 
37-83 .6] §2.6 o0 
37-35 -46| §2.3-o8§ 
36.go .42] §3.§ 1.0 
36.§2 .35| $0.3 1-4 
36.20—.07| 48.7 -1.8 
35-97 -19| 46.7 21 
35-83 —-.10| 44-4 84 
35-78 0. 41.9 2.6 
35-83 +09 | 393 2-7 
35-96 +.18 | 36.5 —2.8 
36.20 .27] 33-7 28 
36.52 at 30-9 2.8 
36.92 44! 28.2 2.7 
37-40 $2, 2§.6 a5 
| 

37-94 +-38; 23-223 
38.55 41 20.9 2.1 
39.21 69! 19.0 1.8 
39-92 avs! 17-3 t$ 
40.66 .75 16.0 2.1 
42-43 +-77, 15-3 —O7 
42.20 .77! %4.§ —asg 
42-97-73 14.$ 408 
43-71 .72' 148 a6 
44-41 o 15.6 so 
45:0° +199 16.9 +004 
45-59 «a9! 18.5 1.8 
46.04 +.40 | 20.5 +00 
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FIXED STARS, 1897. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 





(Dec. 
| Jan. 
Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Nov. 
Dee. 


13-9 


30.6) 


19.6 


29-5 
8.5 


18.5 
28.4 
10.4 
20.4 
30-4 


9-3 
19.3 
29.3 

9:3 
19.2 


29.2 
8.2 
18.1 
28.1 
8.2 


18.2 
28.0 

7-0 
17.0 
27.0 


5-9 
25-9 
15.8 
25.8 
14-7 
24-7 

4-7 
34-7 


24.6 
34.6 


& Urs Majoris. 
Right Declination 
Ascension. North. 
h =m e e 
9 1/-+67 32 
e Lad 
24.83 +54] 59-0 +2.4 
25.32 -.44| 60.7 1.8 
25.70 .33| 62.7 «2 
25.97 er] 65.0 #4 
26.12 +.08 | 67.§ 25 
26.14 —.04 | 70. -+2.5 
26.04 .1$| 72.6 a4 
25.84 .95| 74.9 @2 
25.54 +331 77.0 29 
25.18 .39/ 78.8 3.6 
24.76 —.43| 80.2 +1.8 
24.30 .45| 81.2 @7 
23-84 .45| 8rz.5 +02 
23.40 43] 81.g—o.3 
22.98 .40/ 80.9 0.8 
22.60 —.35 | 80.0-—1.2 
22.28 .s8| 78.5 1.6 
22.03 .s1| 76.7 2.0 
21.86 .13] 74-5 #3 
21.76 —.05 | 72.2 2.6 
21.75 +.03| 69.4—8.8 
ax.82 .11} 66.5 a9 
21.97 19] 63.6 35.0 
22.20 .s7{ 60.6 3.0 
22.5% .9§| §7-6 90 
22.89 +43] §4.6—2.9 
23-35 -49] 51-8 8.7 
23-87 .35| 49-3 2.5 
24-45 -6:] 46.7 a3 
25.08 .66] 44.6 2.0 
25.76 +.69| 42.8 —2.6 
26.47 .72| 41-3 3.2 
27-20 .79| 40.3 08 
27-93 -72| 39-8 -ay3 
28.64 .69] 39.8 +02 
29.32 +.65| 40.2 +07 
29-93 -38| 41-2 a2 


30.47 +e 42.6 41.7 






Ascenion. 

h wm e e 

9 2/+11 4 

e td 
32.33 +.96] 55.0 ~2.4 
12.37 .93| 53-7 12-2 
12.56 .36/ 52.6 1.0 
12.69 .3z]/ 51.7 ©8 
12.78 .06}| 52.0 0.5 
12.82 +.01 | 50.6-o3 
12.8: —.03| 50.4 —o. 
12.7§ .o7] §03 oo 
12.66 .10| §0.4 -fo.2 
12.5§ »sa| 50.6 os 
12.42 23 | 50.9 +0.3 
12.28 1341 §1-3 oO 
22.34 ot8| 53.6 ong 
32.0% .83} 52.0 ong 
32.89 .22| $2.4 O46 
21.79 =09| §2.8 taz 
23.72 .06| 53.3 oO 
11.66 204 | 53-5 o3 
31.64 —01!' 53.9 a3 
3r.64 +.03| §4.2 0.2 
33.68 4.05 | 54.4 +0.2 
3167q 207) $4.5 tar 
33.83 .10| 54.5 a0 
IX.95 .t3| 54-4-0.2 
32.09 .16| 54-2 o.§ 
12.27 +.19| 53-8—o.5 
12.47 -8f| 53-2 a7 
32.70 | §2-4 Og 
323.95 -87] §1-4 22 
23-23 0M] 50-2 %§ 
13-83 +.31] 48.8 —n5 
33.84 .92] 47-3 2&6 
34-37 033 | 45-6 3.7 
34-5E 083] 43-9 3-7 
34-83 .$2] 42.2 27 
B5.%4 +.y | 40.4 —3.6 
25.43 -27| 38.9 1-5 
15-69-04] 37.4 —4-3 





h mw 
9 14|—58 50 


8 
21.69 +.52 
21.97 .25 
22.18 .37 
22. 30 +.08 
22.34 .0o 


22.30 —.08 
22.18 15 
22.00 .22 
21.76 .96 
21.47 .90 


2x15 — 93 
20.80 .35 
30.45 -96 
20.09 .3§ 
19-75 -% 


19-42 —~$1 
112 8 
18.85 .m% 
18.63 .20 
18.45 35 


18.33 —.09 
18.27 —.03 
18.27 +.03 
18.33 .20 
18.46 «37 


18.66 +.25 
18.93 .30 
19.26 .96 
19.64 .43 
20.07 «45 


20.55 +49 
21.0§ .90 
23.56 .g2 
22.06 
22.54 96 


22.99 4.42 | 


23.39 .9 


22.8 —3.6 
26.5 98 
30.3 Sp 
34-2 %9 
38.2 9.8 


41.7 —3-6 
45-2 $3 
48.3 3.0 
§l.% 2.6 
53-5 &-2 


55-4 —2.7 
56.8 3.2 
57-8 07 
58.208 


58.1 40.4 


57-5 +09 
56.4 12.3 
54.8 3.7 
§2.9 a3 
50.6 25 


47-9 +2.7 
45% 29 
42-2 29 
39-3 &9 
36.4 ©7 


33-8 $2.5 
$3.5 2.3 
29-5 3-7 
28.3 2.1 
27.2 40.6 


27-0 —Ot 
27-3 %7 
28.4 1.4 
30-0 &0 
32-3 &S 


35-3 —g0 
38.3 ¥¢ 


23-78-90] 43.8 -3-7 





z Draconis (H.) 
Right Declination 
Ascensica. North. 
h 
9 22 
8 
36.05+2.33 
37-27 3.20 
38.25 83 
38.94 -%4 
39-32+ -23 
§9-39- .08/ $3.3 +3.0 
39-15 .38| 56.2 28 
38.62 .65| 59.0 2.6 
97-84 88) 61.4 2.3 
96.84 1.07] 63.5 1.9 
35-68—1.00| 65.2 +2.4 
34-40 3.$2| 66.3 ag 
33.06 1.94 | 66.9+035 | 
31.70 1.92| 66.9—o3 : 
90.39 2-06| 66.4 08 | 
29.17-2.16 | 65.3 ~1.4 | 
28.06 :.02/ 63.6 1.4 
27-12 85| 61.6 2 | 
26.36 .66] §9.3 2.7 ! 
25.80 .45| 56.3 so | 
| 
25.46— .23| $3.2 3.2 | 
25-34— -08 | 49-9 3-4 | 
25-45+ 22] 46.4 35 | 
25.78 .45| 42:9 3-5 | 
26.34 -67/ 30-4 34 
27.124 .67{ 36.0 -3.3 
28.09 3.07| 32.8 93s 
29.26 2.93] 29.7 29 | 
90 6o 2.¢1| 26.9 2.6 
32.08 2.55] 24-5 &.2 | 
$3.70+:.66 | 22.5 —2.8 
35.40 1.74| 20.9 23 | 
37-16 2.77} 19.8 o8 
35.94 8-77, 39-3 O82 
@.69 £71] 19.3 +03 , 
42. 36+1.60| 20.0 +o9 
43-59 t045] B33 B04 
45-24+1.0, | 22.8 +1.0° 
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Mean 
Date. 


Jan. 


Feb. 


July 


Ang. 


30.6) 


19.6 
29.6 
8.5 


18.§ 
28.5 


. 10.5 


20.4 
30.4 


9-4 
39-3 
29-3 

9-3 
19-3 


29.2 
8.2 
18.2 
28.2 
8.2 


18.13 
28.1 

7.0 
17.0 
27.0 


6.0 
15.9 
25-9 

5:9 
35-9 


25.8 


14.8 
24-7 


34-7 
24-7 
34.6 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTOR, 


p Leonis. 
Ascension, | "North. 

h m e e 

9 46|-+26 29 

r) oe 
56.4% 31] 22.7-08 
§6.70 .27| 22.0 a5 
56.95 22) 21.6-a3 
§7-3§ 87| 23-5 +o.2 
57-29 .18| 21.7 as 
57-38 +.06 | 22.2 40.6 
§7-42 +.01 | 22.9 07 
57-40-00 | 23-7 a9 
57-34-08] 24.6 ag 
57-25 33] 25-§ o9 
§7-1§ —-33| 26.5 +09 
56.99 -14| 27-3 o8 
56.84 .1%4| 28.1 a7 
§6.70 | 28.7 as 
§6.56 .x3| 29.3 a4 
56.43 —.28| 29.4+02 
56.33 .10| 29.5 ao 
56.24 07| 29.4082 
66.18 .05| 29.5 og 
g6.14—.0a| 28.7 o5 
56.14 +.01| 28.3 -o.7 
56.16 09! 27.3 og 
56.20 «6| 26.4 1.0 
56.28 .cp| 25.3 28 
56.39 .33| 24.5 29 
§6.5$ 4.16 | 22.7 —2.5 
6.7% .39] 23.3 2.6 
56.91 .23| 19.5 27 
57-35 96) 19.7 3.8 
57-42 .09| 35.8 19 
57-72 gt} 33-9 —169 
§8.0§ .3¢) 12.0 12.9 
§8.40 .99| 30.2 2.8 
58.76 .96 8.3 2.7 
§9-12 .96 6.6 25 
59-47 +-35 | $-2—2.3 
§9-8: .g2 4-0 12.0 
60. 12 +.29 3.8 —o7 





h m 
10 2/-+-12 27 


8 
54-95 +-30 
55-23 .26 
55-47-28 
55-67 «17 
55.82 .m 


55-92 +07 
55-96 +.08 
55-97 —-08 
55-93 05 
55-86 


§5-76 = 10 
55.65 za 
55-53 -ts 
55-40 ore 
§§-28 ats 


§§-27 10 | 
55-08 09 | 
§$-00 .07' 
54-93 3! 
54-89 ° 


54-87 —.01 | 
54.88 +.08 | 
54.90.04 | 
54-97-07, 
§5-0§ .r0 


$5.27 +33 
55-32 .36 
55-49 -t9 
§§-7O .a$ 
55-94 .%6 


g6.21 +.28 
56.5% .s3 
56.83.33 
§7-36 . 
57-§$9 -% 


57-83 +.33 
§8.16 .91 
58.46 +8 


68.0 —2.6 
66.5 1.4 
65.3 ur 
64.3 08 
63.6 a6 


63.2-—a3§ 
63.0 —a. 
63.0 +a.2 
63.2 ws 
63.6 ag 


64.0 40.5 
64.5 5 
63.3 as 
65.6 as 
66.2 os 


66.6 +0.4 
67.0 O04 
67.4 a3 
67.7 o8 
67.9 +o. 


68.0 o0 
68.0 —o.1 
67.8 as 
67.6 a4 
67-2 O5 


66.5 —0.7 
65.7 a9 
64.6 2.2 
63.4 138 
62.0 8.5 


60.4 —1.7 
58.6 1.8 
56.7 1.9 
§4.8 2-0 
§2.8 3.9 


§0.9 —2.8 
49- D § to7 
47-5 — 6 


Dectization Right 
North. Ascensica. 


32 Urse Majoris. 
Ascesalce. 

h w > 3 

10 10|-+-65 36 

e - 
§7.20 +.58| 62.2 40.7 
37-76 .g2| 63.0 az 
38.25 .44| 64.3 26 
38.64 .9¢! 66.2 so 
38.93.23) 68.4 ay 
99-323 -+12| 70.8+4n5 
39-17 +02} 73-3 2.6 
39-13—.09| 76.0 2.6 
38.99 -%8| 78.5 24 
38.77 .26| 80.8 2.2 
38.47 —-32| 82.8 +2.9 
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32* Camelop. (H.) a Can. Venaticorum. 6 Virgiais. 


Mean 
Solar 
Date. ° 
| Right Declination Declination Right Declination 
Ascension. Norta. North. Ascension. Seuth. | Ascen 


, h m e ° 


+38 51 13 41— 4 59 


I2 4 —10 37 


s ~ 
46.38 +.35 | 30.0 —2.0 
46.72 .3%4| 32-0 a2 
47-06 .33, 34-1 a 
47-39 -3t| 36.1 1.9 
47-68 .8| 38.0 28 


ad e 
68.4—1.9] 37-51 +34] 27.1% —2.2 
66.7 1.4] 37-85 .34] 29.2 a1 
65.5 o9f 38.18 .32/ 31-3 2.0 
64-904] 38.49 -30) 33-2 19 
64-7 +0.1] 38.78 .27| 35.0 14.7 


8 
(Dec. 30-7)] 25.64+2.15 13.57 +.40 
Jan 13.96 .39 
34-35 +37 
14.7% 035 
15.04 .92 



















9-7] 27-80 2.16 
19-7 | 29-94 #.10 
| 29.7 | 31-98 1.96 
Feb. 8.6] 33-85 1.75 


47-95 +-25 | 39-7 —1.6 
48.19 .22| 43.2 3.4 
48.39 .38| 42.6 1.2 
48.55 -t41 43-6 2.0 
48.68 .sz| 44.5 ay 


65.1 +0.6] 39.04 +.24| 36.5 —1.4 
66.0 1.1] 39.26 .20/ 37-8 1.2 
67.3 3.51 39-44 .17} 38.9 a9 
69.0 1.8] 39.59 -13] 39-7 %7 
70.9 20f 39.70 .o9/ 40.2 4 


18.6] 35-48-+1.48 
| 28.6] 36.80 1.15 
'Mar. 10.6] 37-77 .79 
20.6 38.37 .41 
30.5 | 38.58+ .o2 


1§-34 +27 
15.58 .22 
15-77 17 
15.92 .32 
16.01% .o7 


48.77 +. | 45.1 —og 
48.83 .05| 45.6 as 
48.87 +.02, 45.8 -—a2 
48.88 .co| 4§.9 o0° 
48.86 —.02| 45.8 +0.1 


16.06 +.02 
16.06 —.02 
16.02 .05 
35.95 .08 
35.85 .23 


72.9 +2.11 39-77 +.06| 40.5 —0.2 
75.% a2 39.82 .03|/ 40.6 ao 
97-2 @18 39.84 +.01] 40.5 +o.1 
79-3 2.0] 39-83-.03} 403 03 
81.2 1.8] 39.80 .0g] 40.0 o,4 


Apr. 95] 38-41— .37 
19-4] 37-86 .73 
29-4 | 36.96 1.05 
May 94] 35-77 3-33 
19.4] 34-33 3-57 


48.83 —.04! 45.6 +02 
48.77.06! 45.3 a6 
48.70 .08! 44.9 o% 
48.62 .09; 44-4 O53 
48.52 .10} 43.9 o6 


82.8 +1.5] 39-76—.05| 39-6+05 
84.1 1.2] 39.70 .07] 39-2 a5 
85.1 o.9] 39.62 8] 38.5 0.6 
85.8 o 5] 39-53 op] 38.0 0.6 
86.1 40.2 39-43 .10] 37-4 06 


29.3 32.65-1.75 
Jane 8.3] 30.83 1.87 
18.3] 28.91 1.94 
28.3 | 26.95 1.97 
Jaly 8.2] 24.99 1.94 


15-73 —-t8 
I5-59 -35 
35-44 36 
15.28 .36 
15.32 36 


38.2] 23.08—1.87 
28.2] 21.27 1.96 
Aug. 7-3] 19.58 1.60 
17-4 38.07 1.42 
27-3 16.77 1.19 


48.42 -«32 |] 43-3 +06 
48.3% ott] 42.7 a6 
48.20 .123@ 42.0 a6 
48.10 .10} 41.4 06 
48.0% .8 408 as 


86.1 —0.3] 39.33—-10] 36.8 +0.6 
85.6 o7] 39.23 .10] 36.2 06 
84.8 1.08 39.53.10] 35-7 OS 
83.5 2.41 39-04 .09] 35-2 a4 
82.0 1.71 38.95 .07] 34-8 o3 


34-95 —-36 
14-79 35 
34-64 04% 
14.5% .32 
14.39 -10 





Sept. 6.r] 35.70— .9 14.32 —.07| 80.1 - 2.0] 38.89 —.05| 34.5 +02] 47.93 - .06 | 403 +03 
16.0] 14.88 .67 14.25 —.04| 77-9 2.3] 38.86—.c2] 34.4 oof 47.88 -.04, 39-9 o3 
26.0f 14.36 .38 14.23 00] 75-4 2.69 38.85 +.01/ 34-5-02] 47-86 .co! 39.6 +03 

Oct. 6.0] 14.13- .07 14.26 +.05] 72.7 2.8] 3888 .of| 34.8 0.41 47.88 +.05| 39.6 ao 


| 16.0] 14.22+ .25 34.34 .10| 69.7 30] 38.96 .20] 35:3 79 47:94 -08| 397 -e3 


' 25.9] 1464+ .98 14.46 +.35 | 66.7-3.1] 39.08 +.14] 36.0-09f 48.05 +.13| 40.2 -a3 
Nov. 4-9] 15-38 .90 14.64 .at] 63.5 5.2] 39-24 -19| 37-3 1.29 48.20 .18| 40.8 a8 
14.9] 16.44 1.02 14.88 .26} 60.4 3.1] 39-45 -23| 38-4 1.49 48-40 22° 41.8 tot 


48.65 .26/ 43.0 826 
48.93 .yo| 44.6 1.6 


15.16 .30 
15.48 34 


57-3 3-0] 39-70 -s7] 40.0 1.7 
$4.3 2.8] 39-99 -y0] 43.8 1.9 


24.8] 17.79 3.90 
Dec. 4-8] 19.42 1.75 


49-24 +.32| 46.2 —2.8 
49-57 -s4| 48.2 29 
49-92 +. 5a.1 —2.8 


15.83 +.37 
16.2% .39 
16.61 +.40 


§I.7 -85 40.30 +.38] 43.7 - 2.0 
49-3 2.98 40.63 .56] 45-8 2-1 
47-3 —-1.8 49.97 t-% 47-9 - 2.2 


| 14.8 | 21.27+41.94 
24.8] 23.29 8.07 


34-71 25-40+e16| 34.4 -07 
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Apr. 


May 


Jane 


July 


Aug. 


Sept. 


Nov. 


19-4 
29-4 


18.4 
28.3 


18.3 
28.2 

4-2 
89.2 
27.2 


6.3 
16.1 


a Draconis. 
itt. | Potent 
h m >. ? 
14 1| +464 51 

ry oo 
96.12 +.56 | 30-5 23 
36.69 .59° 37:5 37 
§7-29 .60 36.3 1.0 
$7-89 +39 35-4 —04 
38.47 -396| 35-4 +03 
39.02 +.52| 36.0 +0.9 
39-5K -45| 37-3 tS 
39-92 -38{ 39.5 #0 
40.27 .90| 41-3 2.4 
4qO52 .88/ 43-9 %7 
40.69 +.12/ 46.8 +2.9 
49.77 +.03| 49-8 3.0 
40.76 —.05 | $2.9 3.0 
40-66 .t3| §5-8 2.9 
40.50 .20]/ §8.6 2.6 
40.27 96 | 61.1 +2. 
39-97 -32| 63-2 12.9 
39-63 .96] 65.0 1.5 
39-26 .99| 66.2 1.0 
38.85 42] 67.0 +05 
38.42 —.43| 67.2 o.0 
37-98 ~43| 66.9-035 
37-5§ -43| 66.4% 1.0 
37-33-92] 64.8 1.5 
36.75 98} 63.% £0 
36.§7 —-34 | 60.8 —2.4 
36.05 .s9| 58.2 6.8 
35-79 -a8| 55-2 32 
35-60 .33| $1.9 3.4 
35-49-.07| 48.3 3-6 
35-47 +.00) 44.6 —38 
35-53-28} 47 3-8 
35-69 .a| 36.9 5.8 
35-95 -9] 33-2 36 
36.30 -99] 20-7 36 
36.73 +. | 26.5 —s.0 
37-22 .s8} 23.7 2.6 
37-77 +-$7 21.4 8.3 


a Bootis. 
(Arcturus.) 


bh mm 
I4 10 


8 
58.03 +33 
58.36 .34 
58.70 .35 
$9-04 -383 
59-36 -3t 


59.65 +.99 
59-93 -26 
60.17 .22 
60.37 -19 
60.54 19 


60.67 +18 
60.77 .08 
60.84 05 
60.87 -+.03 
60.88 —.0: 


$9-74 —-18 
§9-63 .2 
53-54 -07 
59- 50 —.03 
59-49 +-01 


§9- 52 +.06 
§9-6z «sz 
59-74 -36 


59-92-81 
60.25 


60.42 +.28 
60.72 .3: 
61.04 +.33 


+19 42 
§1.8 —2.5 
49-5 22 
47-5 3.8 


45-8 1.4 
44-6 1.0 


43-8 -0.6 
43-4 -o8 
43.5 to-3 
43-9 %7 
44-8 1.0 


45-9 +2.2 
47-3 304 
48.8 1.5 
§0.4 1.6 
§2.0 1.6 


53-5 +1-5 
§§-0 4 
56.3 
57-5 
58.4 


59-2 +0.6 
59-5 +o.3 
§9-6 0.0 
$9-5 —o5 
59-1 0.6 


58.3 —o9 
57-3 3.8 
§6.0 15 
54-4 1.8 
§2-§ 2.0 


§0.3 -2.2 
48.0 24 
45-4 
42.8 
40-0 


37-3 —%-7 
34.56 8.6 
32.2 -8.4 


6 Bootis. 
Right Declinati 
Ascension. North. 
bh m e ° 
14 21|-++52 18 
8 Cd 
43.46 4.41] 73-3 —8.6 
41.89 .43} 70-9 @1 
42-33 -45| 69.1 35 
42.78 .4| 67.9 ag 
43-22-48] 67.3 —o3 
43-63 +.40| 67.4 +04 
44.01 .36| 68.1 1.0 
44-34 -31]| 69.4 1.5 
44:63 .%6] 71.3 &0 
44-56 .m] 73-4 94 
45-03 +-24 | 75-9 +2.6 
45-14 .08| 78.6 2.8 
- 45-19 +.03| 81.5 28 
45:19 —.09| 84.3 2.8 
45-%4 cB} 87.0 2.6 
45-03 —.12| 89.6 +2.4 
44-89 .16] 93.8 os 
44-72 .20] 93.8 12.8 
44-49 -83| 95-4 23 
44:25 -25] 96.§ a9 
43-99 087] 97-1 404 
43-72 8) 97-3 oo 
43-44 Bl 97.3 —as 
43-36 .a7| 96.3 1.0 
42.89 .06] 950 15 
42-63-1045] 93-3 —1-9 
42.4% ar] 92.8 83 
42.22 .36| 88.7 «7 
42.08 .1/ 85.8 0 
41.99 -05| 82.7 3 
41.97 +-01 | 79-3 —H5 
42.0% 8) 757 36 
42.12 .t9]| 72:0 97 
42-32 20} 68.4 56 
42-56 8] 648 3.5 
42.87 +34 | 63.5 —9-8 
43-23 038] $8.5 2.8 
43-64 theo] 55-8 —2-4 


a | a pg ce tc a 


p Bootis. 

Ascension, | “Herth 

bh * 8 

14 27| +30 48 

ry eo 
23-63 +354] 66.2 —2.6 
23-97 -35| 638 as 
24.33 -9%| 63.8 28 
24.69 -s3| 6o.2 2.9 
25.03 .33| 992 o@8 
25.36 +.3: | 58.6~a.3 
25-66 .8| 58.6408 
25.92 .2§| §9-3 az 
26.15 .a1| 6o.z 2.2 
26.35 .17| 62.5 ng 
26.50 +.14 | 65.2 42.8 
26.62 .10/ 65.2 se 
26.70 .6| 67.9 as 
26.74 +.03| 69.6 a2 
26.75 —.0n | 7L.7 er 
26.72 ~.%4| 93-8 +20 
26.67 .07) 75-7 18 
26.59 .o9] 77-5 2.6 
26.48 .12| 78.9 23 
26.35 .%| So.xr se 
26.21 -.35| 83.0 4a7 
26.05 .:6| 8:1.§ tas 
25-88 .17] 82.7 oo 
25.70 .17| 82.5 —a% 
25.53 -%| S08 o8 
25-38 —.13| 79.9 —1-8 
25.24 .t3[ 78.6 3. 
25.12 .0of 76.9 28 
25-04 <6/ 74-9 &3 
25.00-.08| 72.6 a4 
25.03 +.c4| 70.0 -67 
25.07 .o9| 67.2 a9 
2g.38 .15 64.2 | an 
25.35 19 | 61.2 92 
25.56 .4; 58.2 93 
25.83 +.08 | 55.0 -e9 
26.12 .3:| $8.8 &7 
26.45 +.%5 49.6—e3 


—e,- 


ti 
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t 
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a7.8 
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(Anéares.) B Hercalis. ¢ Ophiachi. 
see 

Date. j 
Ascettion. aia ror ta Asranaioa. 
bh m 7? h m 
16 28/-+-68 58 16 31 

 ] ” 8 ~ ® 

Dec. 30.9 §.00+.8| 16.2-05 8.44 4.94] 68.334] 28.79 +.25 
Jan. 9-9 §-30 .31| 16.6 0.6 8.84 .4¢| 65.2 3.0] 29.06 8 
19.9] §-63 -s4| 17.3 07 9-33 -s2| 62.3 26f 29.35 .30 
29.8 §-97 3s] 18.0 08 30.§ 2.9 9.89 .99| 60.0 2.0] 29.66 
Feb. 8.8 6.33 -.3s{ 18.8 0.8 28.8 1.5] 10.50 .63| 58.2 2.4] 20.97 .32 
18.8 6.68 +.35] 19.708 27.6—1.0f 31.15 +.63| §7.%-0.8] 30.29 +.92 
28.7 7.03 -94| 20.5 0.8 26.8—o.5] 11.81 .65| §6.7-0.21] 30.6: .s: 
Mar. 10.7 7-37 -33| 21-4 0.8 26.6 oof 12.46 .63|/ §7.0+0.6] 30.92 .30 
20.7 7-69 .$r] 22.3 07 26.8 +0.5] 123.07 .99] 57-9 1-2] 313.22 .29 
30.7 8.00 .29| 22.8 0.7 27-§ 0.97 133-63 .53] §9-4 3.8] 31.50 «27 
Apr. 9.6 8.28 +.27| 23.5 -06 28.6 +1.3] 14.%13+.46] 61.5 +2.9] 31.76 +.05 
19.6 8.54 .2$| 24.1 06 30.3 1.69 314.§§ .38| 64.0 2.79 32.00 .a3 
29.6 8.78 .22| 24.6 as 31.9 3.9] 14-88 .88| 67.0 $0] 32.22 .21 
May 9-6 8.98 .19] 25.3 og] 50.48 .25] 33-9 8.20 %§32 .28/ 7O.3 Saf 32.4r «38 
19.5 g16 .36) 25.6° og] 50.62 .12] 36.0 2.2] 31§.2§+.08! 73-4 3.3] 32-58 .25 
29-5 9-30+.12| 26.0-04] §0.72+4.09| 38.3 +2.29 315.28-—.c2| 76.7 +3.3] 32.71 +.22 
Jane 8.5 9-4 .09] 26.3 039 50.79 .05| 40.5 2.2] 15.23 .12} 80.0 3.2] 32.82 00 
18.4 9-48 .05| 26.7 0.3] §0.82+4.01| 42.6 9.1] 1§.04 22] 83.2 3.0] 32.88 05 
28.4 9-51 +.01]| 26.9 o.2$ §0.81—.02] 44-7 1-9] 14-78 .31| 85-9 2.7] 32.92 +.02 
July 8-4 9-50 3 27-1 0.2% 50.77 .06| 46.5 3.7] 34-43 -39| 88.4 2.3] 32.9% —.03 
318.4 9-45 ~.06 27-3-0.1], §0.70-.09| 48.1 +1.5] 14.0% —-46| 90.6 41.97 32.88 —.05 
28.3 9-37 10] 27.4 oof §0.§9 .12| 49-5 1-2] 1%3-5% -§2] 92.3 2.99 32-80 «09 
Aug. 7-3 9.26 .13' 27.3401] 50.46 .15] §0.6 091 12-96 -57| 93.6 1.0] 32.70 .2: 
19.3 9-12 .15! 27.2 0.2§ §0.29 .17| §1-4 069 132.37 60] 94-3405] 32-57 -3 
27-3 8.96 “16 27-0 0.37 50.32 .18] §1.8+0.39 11-7§ .62] 94-§ 0.0% 32.43 «25 
| Sept 6.2 8.79 -.17, 26.6 40.4] 49-93—-18| 5§13.9-o.2f 13.32 —.63| 94.3-O5f 32.27 —.26 
16.2 8.62 .17; 26.2 0.58 49-75 -18| §1.6 og] 10.49 .62]) 93-4 1.0] 32.33 .26 
26.2 8.4§ -15| 25-7 059 49.57 .17] $1.3 0.8 9-89 .39/ 92-2 365] 31.96 .24 
| Oct. 6.1 8.31.13, 25-3 0.68 49.4% «15] 50.1 2.2 9-32 -$¢/ 90-3 aof 31.82 «22 
! 16.13 8.20 .09/ 24.5 0.69 49.27 .12] 48.9 1.4 8.8: .¢7| 88.0 25] 31.72 .09 
26.1 8.13-.05 | 23.9+40.6] 49.18 ~—.08| 47.3 —1.7 8.37—.99| 85.4-2-9] 31-64 —.05 
| Nov §-1 8.11 .00 | 23-4 O85] 49-12—.03! 45-4 2&0 8.02.30; 82.3 3.29 33.61 —.o: 
15.0 8.14 +.06, 22.9 og] 49.1 +.02 43.2 2.2 7-78 .19, 79.0 3-5] 31-63 +.0¢ 
25.0] 8.22 .11, 22.6 o2f 49.15 .07, 40.8 2.5] 764-08] 75-4 3.6] 31.69 09 | 
Dec = §.0 8.36 .s7| 22.4 40.20 49.24 .12| 38.2 2.6 7.64 +.04| 71-7 3.79 31.81 ae 
15.0 8.56 +.203] 22.5 -a18 49-39 +-17| 35-5 —2-7 7-72 +-16| 68.0-3.7) 31.97 +.29 
24-9 8.80 .%6| 22.7 0.3 49-58 i 32.8 2.7 7-94 8 | 64-4 35] 32.18 a3 
_ 34-9 9.08 +. | 23.0059 49.81 4.251 30.2 —-2.6 8.27 +.58| 60.9 -3.8] 32-43 +96 
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@ Herculis. 
Right Declination 
Ascension. North. 
b m ® , 
16 57|+33 42 
e “ 
47-29 +20] 49-4 —-3-0 
47-52 .25| 46.4 2.8 
47°79 -%| 43-7 %5 
48.08 .31] 41.4 2.2 
48.40 .32] 39-4 %7 
48.7333 | 37-9 —1-2 
49-06 .33| 37.0 07 
49-39 -33| 36.7 —o7 
49-72-32] 36.9+05 
§0.02 .90] 37-7 1.0 
§0.313 +.28 | 39.0 +1.5 
0.98 .25| 40.8 1.9 
go.8z .21] 43.0 2.3 
§r.0r .18] 45-4 &5 
gz.38 .15| 48.2 2.7 
§x.304.1: | 50.8 +2.8 
§1.39 07] §3.6 28 
53.43 +.02| 56.3 2.7 
51.4g—08] 58.9 2.5 
§1.40 .06] 61.4 2.3 
§%.§%—.10| 63.5 +2.0 
gt.rQg .r4] 65.4 1.7 
§1.04 .17| 66.9 1.3 
§0.85 .20| 68.0 ag 
g0.6q .202] 68.8 o.5 
§0.42—-.22| 69.1 +0.: 
§0.19 .28| 69.0-0.3 
49-97 -az| 68.5 07 
49-76 .20} 67.§ 1.2 
49-57. -t7| 66.2 1.6 
49-41 —.19| 64.4 —2.0 
49:30 09] 62.2 2.3 
49-23 =~. | §9-8 2.6 
49-22 +.0:| 57.0 2.8 
49-26 07) $4.1 3.0 
49-36 4.23] $3.0 —9.1 
49-51-18] 47-9 9&3 
49-71 +.221 494.8 —3.0 


a' Herculis. 





Right 
Ascension. 


Declination 
. North. 


bh mw bd 
17 9| +14 30 


s o 
§6.42 +.20] 17.323 
§6.64 .23] 15.0 @.2 
56.88 .96] 12.9 2.0 
§7-16 .s8] 11.0 1.8 
57-45 -M| 93 %5 
57-75 +90| 8.0—1.1 
§8.0§ .90] 7.2 a7 
§8.36 .30 6.7 —0.2 
§8.65 .29| 6.7 +02 
58.94 8 7-3 06 
§9-21 +.26 7-9 +1.0 
59-47 +% Or 1.3 
§9-70 .22| 10.6 1.6 
89-91% .t9]| 12.3 1.8 
60.09 .36] 14.2 1.9 
60.24 +.13| 16.2 +2.0 
60.36 .10/ 18.3 2.0 
60.44 .06} 20.3 1.9 
60.48 4.02] 22.2 1.8 
60.49 —0r | 24.2% 2.7 
60.46 —.05 |] 25.7 +1.5 
60.39 .09| 27.2 1.3 
60.28 .13| 28.4 13.1 
60.35 .%4}| 26.3 0.8 
60.00 .16| 30.0 a5 
§9.82—.38 | 30.4 +0.3 
§9-64 .18| 30.5 ©.0 
§9-46 .17/ 30.3-03 
§9.30 .316] 29.8 0.6 
59-1§ -33| 29.0 ag 
99-03 —.10/ 28.0 -3.3 
§8.9§ .c6| 26.6 1.5 
58.9% —.02| 25.0 27 
§8.91 +.03| 232 29 
98.97 8] 21.0 «1 
§9.08 +.13] 18.8 —2.5 
99-23-17] 16.5 as 
99-43 +. [ 34.2 2.3 








5 Ophiuchi. 
Right Declination 
Ascension. Sent h. 
b m t s 
17 20|/—24 4 
8 # 
4-20 +.23 | 55.2 -0.2 
4:45 -%] 55-4 03 
4:73 -| 55-7 O64 
§-04 .gr] §6.3 ag 
5-36 .s3] $6.5 a4 
5-69 3] 56.9-e4 
6.03 .%41 57-3 0-4 
6.37 .%4| 57-7 ©3 
6.70 .33| §8.0 o.2 
7.03 .323] 58.2 o.2 
7-34 +3: | 58.4 -o2 
7-64 .21 §8.5 oa: 
7-91 .27| §8.6-—0.1 
8.17 .%| 58.6 oo 
8.40 .21| 58.6 a0 
8.59 4.18 | §8.7 —o.1 
8.76 .14] 58.7 o12 
8.88 .r0] §8.8 a1 
8.96 .c6| 58.9 o.1 
9-00 4.02] §9.0 a: 
9g-060—.02/ 59.1 —a!1 
8.96 .c6| §9.2 a1 
8.88 .:0/ §9.3—o71 
8.77.14] §9-3 0.0 
8.62 .15| 59.3 oo 
8.46 —.17 | 59.2 +0.: 
6.28 .17| §9.0 o.2 
B.zzr .17' 58.8 a2 
7-94 +151 58.5 0.3 
7-80 .13 $&2 o3 
7.69 —.09 | 87.8 t+0.4 
7-61 —.05 |  §$7-4 03 
7.9 .00] §7.3 o3 
7.614.045] §6.8 os 
7:69 .10} §6.6+40.: 
7.82 +.13| 56.6 eo 
8.00 .20/] 96.6-01 
8.22+.25' 56.8 -o2 





f Draconis. 
Right | Dectination 
Ascension. North. 
h m e e 
17 28) +52 22 
ry id 
4-62 +.17| 26.2 —g4 
4-83 .%]| 22.8 ¢2 
%t0 .29| 39.7 3.0 
342 4] 36.9 26 
3.77 -37| 34.5 £0 
6.16 4.90] 12.7 —1.5 
6.56 .¢:/ 23.6 o8 
6.98 42] 22.0-02 
7-39 -40/ 22.2 +0.4 
7-79 -99| 32-9 28 
8.17 4.96 | 23.3 42.6 
8.$2 .93] 136.3 so 
8.83 .a9/ 17.7 2.6 
9-09 -%| 20.4 89 
9-32 19] 235 Ht 
9-47 +.13| 26.7 43.3 
9-57 -07| 30.0 $$ 
9-62 +.01| 33.3 3s 
9.60 —.04 | 36.5 ge 
953 -30) 39-5 a9 
9-39 ~--16 | 42.2428 
9-2x .er| 44.6 2.29 
8.97 .%] 46.7 1.8 
8.70 .99| 48.3 204 
8.38 .92/ 49-5 os 
8.05 —.34 | Gor tag 
7-7O .9$| §0.3-0.2 
7-38 -$5| 90.0 ag 
7-O% .33| 49-2 108 
6.70 .390|) 47-8 2.6 
6.43 -.06 | 46.0 -n0 
6.18 .0:, 437 %&4 
6.00 .3§/ 4.2 a8 
5-88 | 98.0 9.2 
§-83-.0:| 34-8 33 
§-86 +.06| 9§2.3-95 
5-95 -t3| 278 os 
6.12+00!' 24.9 —p4 

















FIXED STARS, 1897. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 




















eo Dracvela p iercolm ~ Dracosia 

Roghe fhe- sn etsem Rught Der ienetian Righe Derhacsnen 

Aw canen, ery Antenw ea haved Awcouca pyowry 
—- ——-— Ju. . - — - f-- Po. y) 

b = e » «| eo ° » ea eo 6 
87 go! +ra 57] 27 97/468 47] 87 4a: +27 6) 17 43) +78 11 
e ° e ° ° ® ° 
Bg3 +p] Be-ecf so7anm! 676-57] 24.76 417 Gob—aol 416g ers] 49-8 -p0 
G.7y 02; $48 a8 S095 08 Gyr pel 24-99 om 87% orl 41-87 -p] 48.3 de 
O.g6 ./ 92.2 aef gos’ .p Gog 3:9 39:26 09 35.3 O98 423-2382 4] SRO ps 
@88 .©] 923 u7h gag: .«' gBO ae 7 «= 92-8 ash 4369 .99] she ay 
990 | hy vel gt.22 on! 555 acl 25-89 -@ So7 oS] 4396 0] 956 ws 
O70 Ow] are tel gt.p9ege' 937-061 2409p trp spr —eel 49-01-4683] 51.6 -2.6 
socp .wl g@hg acl 92.62 -! 32.6 as 32 87-9 ool 46-68 .e] gag t.0 
30.99 wl Go-ash 93.09 46 §t.3—a3 “32 87-9 Get 4383S «el BeB—as 
10.69 .wl apoter| 3369 to! 51.9 b04 $1 «87-2 ¢008 gio wl sgp6eey 
s0 8 wp eft asl feg.92 ce] 986 6.8 p> 77 o-f GBs crt] Qos ceo 
! 

3.98 oe 8 gr aosref 3698 +08! ggoory o.0p = GA.7 +0.07 97.52 >, 92.9 O24 
$1.99 of.2 os 33 66 .s| yoo ce 7 gaze 06] o.36 | 33-4 oF 
88.76 .00/ a9 § 8.99 9468 -09 GMg 0.6 m8 869t oot 98.72 wl 968 06 
120m 69] 98.3 8OT gigs .29' O8 & ge - 8 86§3et o3] o097 2] 6 ap 
08.00 .8 | $3.0 tof yh 6s aa re wo 965 89) epS8 -m] 43:7 pe 
aa gy oe! §$-0 +00 Kr eccl 67 7 56 om pices gprs ve | 43-0 44-9 
e298 .ce] 97-0 sel yas om! ga.e ae eo) 6 6gt 7 ork ep Oho et hig ne 
s3.61 ml we wel 8 91 746 ve Oo 444 068 got a 523.8 ae 
3367 mm! tog ctf vss ty! “80 we om 8647-0 05] O75 6 $58 Bs 
18.70 oe | 637 «a° yg 0h Mt fe = @9§$ 831 9053 » 92.5 90 
3 4 n| Gg geocst as | Qgoer: - 8 869t-7eaet 49:85 ~as | 61.8 408 
$2659 - 649 bef Vtg -02@ WH te ~» $38 soe 04.69 -3: 638 a4 | 
189$@ .el G7 ee a. 9498 -cp GAR ge 09 «6 §$§ tbh gh tg | 66.0 “| 
9848 -t6, Bet oof 39: 99, 4 8s .6@ oq asl 47.98 2 67.9 a | 
3.08 .6/ @B.q a6] 3697 & ot 8 6: » Se aeegh 68: .7 Gp “el 
I 

sees rl Gag tags 98S 6) asf oo: 2; Bartash gor .s' yarsas. 
8299 @] M&Bees:f 9988 O35 a0 oo" godess 4699 -8 Oger - 
3.74 -@] Gog asd ys gh . 927 3 2) 9] a 44-Gf - PO Z-ae 
8.98 .6| Gp 8 a5) 9:83 te] 91:9 10 eo Gs orf 6376 -% 6 82 
$8.49 -t6| G46 asf g:.28 .@| ore as 0 97H sch g3-0t yr: 6B.6 "| 
$8 yo a! m6 6.1 yoy ys] MY ce re GF. 4 0-4 3 $3 Ae | 66.7 -2.9 
s8 900 tt! Gg tif 8 8 a OH oa 8 «=. 4-7 0 OF 8.78 «gt O46 ay 
sstg-e, 630 0976 6 849 8s - 987 off 98.83 .@ 62-9 of 
ti.te¢em) 6:8 188 s967 o& &G@ Be 2 am 999 Bel et Bs og = Q pe . 
te 18 at) 6:9 aol op sy .cc 27-6 bel 27-08 Ger 86474 B84] 4053 - 45-7 or 
ts.s7 © o> 38 -a1 99 8q@ 808: 74 «396 STS’ em 443 08 ew = 93-8 —b3 ! 
8 gm .p] 97 8 ash opssem “4 56 19 @8@ Ceh Geyer GBS 56 
826% O.en! ge@-ced ap Dees Gf 1-308 87 196.00 86S —ped 96.52 6.c8 651 —3e 





FIXED STARS, 1897. 



































| APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 
| 
» Draconis y Sagittarii, p Sagittarii. 9 Serpentis. 
ee 
Right Declination Right Declination Right | Declination Right | Declination 
Awcusion Vor Ascension. South. Ascension. , South, Ascension. South. 
b nm e e h mp e 0 h m e e bh m e e 
17 $4/+53 29] 917 59/—30 25] 18 7)/—21 5] 18 15)— 2 55 
8 . 8 ° s ° 8 ° 
11.06 +.13 | §2.8-3.5] 10.82 +.20/ 37.0403] 35-63 +.28| 14.9-0.2] 58.19-+15| 38-0—1.2 
13.23 .90/ 49:4 S37 13.04 .24] 36.7 03] 35.82 .92/ 15.3 o29 §8.36 38 39-2 8 
83.45 .95| 46.3 $29 £1.30 .98/ 36.4 0.2] 36.06 .25/ 15.3 on §8.56 .22, 40.4 1.8 
11.74 901 43-2 8.77 11.59 90] 36.2 o2f 36.32 .97| 15.5 O28 §8-79 .24/] 42.§ 28.2 
42.06 .9%| 40.7 «98 r1x.9x .s2/ 36.0 os] 36.61 .29| 15.7 asf $9.05 .26! 42.5 mre 
32.42 +037 | 38.7-—2.7] 12.24 +.34| 35.9+0.2] 36.93 4.9:| 15.8—0.1] §9.32+.98| 43.3 -o7 
12.81 .qoj $7.3 x3 12.59 .35] 35-8+0:] 37.23.32] 16.0-01f 59.60 .a9] 43-9 04 
33.2% .40| 36.5-—a5] 12.94 -35| 35-8 o.0f§ 37.55 «s3| 16.0 oof §9-90 -30| 44.2 -o8 
33-62 .4@0| 36.3402] 133.29 .35| 35-7 oof 37.88 .33] 15.9401] 60.20 .90| 44.2407 
14:02 .40/ 36.9 o8f 13.64 .35]/ 35-7 00] 38.20 .93] 15.7 at] 60.50 -30] 43.9 or 
34-41 +.98| 38.0+1.4] 13.99 +4.34| 35.6 oof 38.524.32] 15.4403] 60.79+.09| 43.4 +06 
14-77 -35| 39-7 @09 14.32 -33| 35-6 oof 38.84 .91] 15.1 03] 63.08 .8/ 42.7 ag 
35.32 «98 | 43-9 B68 14.64 .31| 35.6 oof 39-34 .99| 14.8 o4f 61.36 .97] 43.7 102 
35.40 .27| 44.6 2.8] 14.94 .29| 35-7-o73r] 39.42 .27] 14-4 og] 61.62 .25! 40.6 1.9 
35.65 .e2/ 47-§ 3.20 15.22 .26| 35.8 o1] 39.68 .25[ 14.0 og] 61.86 .23| 39.3 2.3 
15.85 +.17| §0.7+3.8] 15.46+.93| 36.0-0.2] 39.91 +.23| 13.6404] 62.08+.90/ 38.0 +1.3 
15.99 «13 | §4.:0 3.3] 15.67 .19| 36.2 o3f 40.12 .r9/ 13.2 0.99 62.27 .17/ 36.6 1.5 
16.07 +.06| §7.4 3-3] 15.84 .15| 36.5 asf 40.29 .15| 13.0 o2f 62.43 «14] 35-3 By | 
16.10 .00/ 60.6 3.8] 15.97 .21| 36.9 ogf 40.42 .tr] 12.8 o2] 62.54 -10| 34.2 1.8 | 
16.06.06 | 63.8 50] 16.05 .cB| 37.3 o¢f 40.50 .07| 12.6 02] 62.62 .06| 32.9 1.1 | 
3§.97 —.12| 66.7+2.8] 16.09 +4.01| §7.8-a5] 40.54 +.08| 12.6+01] 62.66+.02! 31.8 +1.0 | 
15.82 .18| 69.4 25] 16.08 —.0g| 38.2 o4f 40.5§4-—.02] 12.5 ac 62.66 —.0a | 30.9 a9 
3§.6r .a3| 73.7 a2] 16.02 .c8| 38.6 ag] 40.49 .07/ 12.5 oof 62.63 16) 30.3 a7 
15.36 .07| 73.6 1.7] 329.92 .12| 39.0 og] 40.40 -10! 12.6 oof 62.53 10] 26.4 06 | 
1§.07 .90/ 75.2 u3f 25.78 .25| 39-3 O89 40.28 .13|] 12.6 aof 62.42 .23| 28.9 O6 | 
34:76 —.33| 76.r+087 15.62-.17| 39.§-o1f 40.14-.16| 12.6 oof 62.28—.15) 28.5405 | 
34-42 .%4| 76.7+037 15.44 .39] 39:6 oof 39.97 .17/ 12.6 aos 62.12 «16 28.3 +0.0 | 
14.08 .94/ 76.7-037 15.25 .19] 39.6401] 99.80 .27| 12.6+01] 61.95 .17| 28.2 ao 
13-74 039| 76.2 a7] 35.06 .18! 39.4 o8f 39.62 .r7/ 12.5 orf 61.78 26) 28.3-a2 
13-42 092] 75.3 taf 14.89 216] 39.0 ag] 39.46 o15| 12.4 O28 61.62 .13| 285 as 
33.0307] 73.2 —2.7] 14.74 -.t8| 38-6405] 399.32-.12] 12.3+02] 61.48—.13} 2868-04 | 
32.86 .sy! 92.8 es 14.63 109, 38.2 069 39.22 0p, 22.2 oaf 61.38 10} 29.4 O68 
t2.0 118 69.4 069 14.57 -.05 | 37-6 O69 39.3§-.09| 32.0 arf 61.30 06; JOO a7 
$2.92 .18 66.6 gol 14.50 4.01| 36.9 O69 39.13 +-01] 11.8402] 61.27-.01/ 308 ag 
64-43 09} 63.6 gel 34.99 .06| 36.3 oO 3f 39.16 .09, 112.8 cof 61.28 4.04) 31.8 20 
| 
$242 toa Goa gal r4.6o His] 95.7 4050 39.24 +10, 12.8 aof 61.93 +-08| 32.8 —2.1 
024% 1p) 4B gg he 34.85 02>) 35-2 ag 39.36 -t9] 32.8 -asf 6r.4q .12] 340 3.8 
84.00 bia $3-3-%90 39.04 as | 34-3 40590 30.64 +19] B2.9-a2f8 61 584165 392-1.2 | 











FIXED STARS, 1897. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTOX, 





Righe jg§ Derbeeden 


Acrcoeueu, 8 =—ss Swath 


s oe ° 
18 29!/— 8 38 








e 
pam OT 9S-se ts] 65.100 
enol ag7t .28 Ge a8 
90 99-90 .«; 8 as 
3098 gots -oc| 67.6 ay 
Feb Sof 96.38 | 68.3 a6 
I 
t 
1085 66g. HRB - 05 
s88i s6.99 -m 491-2 
Mar 208) 37.39 -w) 65 ao 
eaS] 537.55 - | 698 tae 
077 37 93 ss | BQ a, 
Age O7] 8.14% wi 684 e008 
O71 See wm 677 a8 
7, 9873 0 M8 os 
May 9451 wo -e 658 1 
r96] w26 | Gaz os 
9968 yo qoe.ce | 6y Gor: 
June 83] wore .w. 635 «1 
3851 9988 *9| Gee 2.8 
st gi qnot .c8 fm g se 
" Joly Soh ent @ HQ as 
s&% ¢ widen, «4 6 oat 
Mg qai7z7-« Wo O64 
Aege 74 arta -1' 5°73 OF 
Teh oy ae FT a, 
8739 9997 8, WG as 
Sept 63 9 Og .16' Ps oar 
Asi 9948 6 ght ce: 
Mei wse . Frio ee 
OQce Gat pe7s 08 Wt a: 
96 2 97> 1@ 2.02 Be as 
ws 7 °$ 0s Mey ay 
Now Sth 9803 wm #7 as 
age t 88g me att es 
o§ 8 9° 8s a 4? of 
Dee §8tf 98 fse-s) §% 5 @- 
! 83° pi tre. wm Oe 
sseof gin) 1) 928 as 
gto 92-09 o 00 | éa. 6 -—ag 


3§-9D .% 
.07 .~” 
24.98 on 
26.$9 .« 
26.81 +p! 
37.83 .99 
37-43 -33 
17 78 ue! 
38.39 ve 
2% 47 +. | 
28 Bo eg: ' 
3913 .p 
48 1. 
07 .05 
9M oa: 
E1O .¢ 
yO Be -88 
be al 
¥' 99 + 3 
YN 
™3 
w 86 #6 
Piso .6 
9 93 
3950 .08 
>) gS .0 
>> 8s oe 
s* fey 
aave ag 
s¢ 48 

3% 96 
sass it 
i. on 
rot om 
a? 9p d-0 
a> 930 et 
x8 me @ os 








so & 
8 46. +33 14 


85-49 > 29 
89.40 .15 
1$-7§ «97 
25.95 2 
16.38 a4 
theg toy 
16.78 .~ 
87.09 .9: 
8735-9 
17 67 ay 
Wan ¢ 45 
18 38.3 
Woy ww 
shox 
CO a 
9 43 © wo 
1o%y 
> WD = tg 
to 92 rT) 
19> Ho mH 
aot 
‘oy)) m™ 
9798 @ 
19 Wwe 
tp Ag ise 
t9 @6 -.= 
19 34 .o0 
Nn°-8 wD 
“~~ 
1A 4? owe 
a @ 
shall Ded 
a, MD 
7 p> -@ 
eed oe) 
178: @ 
sv ge 
8° 93 © 6- 





$51 


Dl ad 










$2 24 06 
$3.90 .8 
$2.90 2 
$374 -m 
$300 .@ 


$}- 39 +. 
93-40 ye 
$392 «2 
$4-3$ -t9 
$4.58 «30 


$4 98 o.00 
93 9% oN 
$$ 9) «a 
$$ 92 .$98 
gat 


Gots 
fire es 
99 «On 
$7.83 ta 
$7 8 tt 


gS? M4 oa 
5° 3? +a 
$7.36 
$7.90 «<2 
$7.30 .28 


$7.07 -.83 
 O8 
"79 
$9 «08 
37 «87 


Css weg 
en eB oss 
qc Ft 
qt 22 mM 
€4 92 0.00 


$$ 980 
fog .ts 
GF. 16 ros 


33-7 te4 
33-3 oe 
33-9 ae 
33-4 @3 
S19 a9 


gt .¢ a8 
9g of 
Hoe a5 
m9 a9 
Bq ae 


89.1 ay 
2883 ae 
Hi.s +a: 
386 as 
28.7 -a: 


28.5 -a.2 
>t @3 
Lat | 
as 
a3 


99.8 
go. 8 


7 as 
go8 as 
AQ ae 
JO-9 tar 


gn & cnn 
6 ae 
339 O3 
Yoo as 
39-5 a. 


9.8 Ouy 
w.g a4 
wi.g day 





352 


b 
Right 





FIXED STARS, 1897. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 


go Draconis. 


h m 
18 49| +75 18 


8 
35-$3$ —-20 | 
35-53 +.08 
35-69 2% 
36.01 .40 
36.49 .54 


37-8x  .76 
38.62 .8s 
39-46 .87 
40.34 88 


41.22 +.86 
42.86 .75 


43-57 -%6 
44-38 «55 


37-09 +.66 





44-66 +.42 
45-00% .28 
45-22 4.24 | 
45-29 —.0r | 
45-20 .16 





44-97 —-30 
44-60 .44 
44-10 .36 
43-47-67 
42-94-77 


41.93 —-85 
41.05 .90 
40.32 94 
39-37 95 
38.22 .93 


37-33 8 
36.44 83 
35-65 74 
34-96 .63 
34-49 -50 


33-97 —-35 
33-70 19 


Declination 
North. 


40.4 — 3-4 
36.9 3-4 
33-§$ 33 
30.2 gt 
27.3 2.8 


24-7 —%3 
22.7 1.8 
2z.2 1.2 
20.4 —0.5 
20.2 +0.3 


20.6 +0.8 
az1.8 1.4 
23-5 20 
25.7 2-4 
28.4 2.8 


31.4 43.2 
34-7 3-4 
38.1 35 
41.6 3.5 
45-1 3-4 


48.5 +3.3 
§x.8 34.3 
$4-7 2.8 
57-4 &5 
§9-7 &1 


61.6 +1.6 
63.0 1.2 
63.9 0.7 
64.3 to.: 
64.2 —0.4 


63.5 —o.9 
62.3 2.4 
60.6 1.9 
98.4 24 
55-8 2.8 


§2.8 - 3.1 
49-§ 3-3 


__ 33-60 —04 | 46.1 ~3-4 






m 8 

$3 24.4+ 3.6 
§3 29-4 6.6 
5337-6 9.6)" 
§3 48.6 18.3 
54 2.3 34.6 


54 17.6-+36.5 
54 34-9 18.0 
5453-5 0 
5512.9 19.7 
55 32.8 19.9 


55 §2-6+19.7 
§6 12.1 19.2 
§6 30.8 18.2 
$6 48.4 36.9 
57 4-5 15-2 


§7 18.6+13.2 
$7 30-6 10.8 
$7 40.2 &.2 
5747-3 5-5 
S7 5%.I+ 2.6 


57 52.2— o§ 
57 50-2 %5 
57 45-3 6-4 
57 37-5 9.0 
S7 27Jo3 3-4 


57 34-9—13-4 
57 0.7 14.8 
56 45-4 33-8 
§6 29.4 36.1 
96 13.4 35-7 


§§ 58.0—14.7 
§§ 44.0 19.1 
5§ 33-9 10.9 
§$ 22.3 83 
5515-4 &3 


§$ 12.7— 8.1 


§5 II.2+ 1.2) 33-2 35 
5§ 14.0+ ¢.5| 29-7 41.6 


4l.Q 27 
44-4 2-4 
46.7 2.0 


48.5 —1.6 
49-8 1.1 
50.6 —as 
50.8 +0.1 
50-4 %7 


49-4 +1.3 
47-8 1.9 
45-6 2.4 
43-0 2.8 
40.0 3.3 


36.7 43.4 


¢ Aquilae, 


Right Declination 
on. Nort. 


Ascensi 


8 
39-81 +.09 
39-92 -15 
40.07 .17 
40.25 .20 
40-46 .23 


40.70 +.45 
40.96 .27 
41.23.28 
4%.§2 99 
41.82 .30 


42.12 +.90 
42.42 «30 
42-71 .99 
42-99 -87 
43-26 25 


43-50 +.23 
43-72 .% 
43-90 «16 
44-05 .12 
44-35 .o8 


44-21 +.04 
44.23 .00 
44-22 —.04 
44-15 08 
44-04 «28 


43-91 —-1%4 
43-75 «36 
43-58 «38 
4340 «38 
43-22 .37 


43-06 —.15 
42-92 «13 
42.80 .10 
42.72 .06 
42.68 —.02 


42.68 +.02 
42.72 .06 
42.80 +.09 


al el 


A. 


h m 
19 O|+13 42 


31.5 —8.0 
29-§ 2.0 
27-5 39 
25.7 1.7 
24-3 105 


22.7 —1.2 
21.7 08 
21.1% —thg 
20.8 00 
21.1 40.4 


21.7 +0.8 
22.7 13.2 
24.2% 1.5 
25.8 1.8 
27-7 £0 


29.8 +2. 
32.3 23 
34-4 &3 
36.6 2.2 
38.8 2.3 


49-9 +2-0 
42.8 1.8 
44-5 1.6 
46.0 1.3 
47-3 3.1 


48.2 +0.8 
48.9 05 
49-4 +0.2 
49-5 0.0 
49-3 ~0-3 


48.8 —0.6 
48.1 og 
47-0 1.2 


45-7 34 
44-5 3.6 


42.4 -1.8 
qO.§ 13.9 
98.6 —2.0 


d@ Sagittarii, 
Right Deciination 
Ascension. South, 
hm e ° 
19 11] —19 8 
| @ 
35-97 +31] 16.9 ao 
36.10 .15| 169 oo 
36.87 .18| 16.9 0.0 
36.47 .2z} 16.9 +02 
36.70 .4] 16.8 ao: 
36.96 +.261 16.6 +40.9 
37-23-08] 16.3 o.3 
37-§2 .3o| 36.0 ay 
37-83 «3t] 15.5 os 
38.14 »32] 14.8 a6 
38.46 +.92] 14.1 +07 
38.79 -32] 13.4 o8 
39-52 .92] 12.5 ag 
390-42 .st] 33.6 og 
39-72 -9/ 10.8 ag 
40.00 +.27} 9.9 +08 
40.85 ™] 9.2 a7. 
40.47 23 8.5 a6 
40-66 .17] 7.9 a5 
40.80 «13 7-3 ae 
40.90 +.08 7-2 +0.2 
40.96 +.03 7-0 +o. 
40.96 —.o2 6.9 ac 
40.92 .06 6.9 —o8 
40.84.10 7-0 o8 
40.93 --13| 7.%—-a8 
49.59 -35]/ 7.3 as 
49-43-17) 7-4 OS 
40.26 .t7 76 es 
40.09 .16 7-7 at 
39-93 —-35 7.8 -o.1 
39-79 32 7-Q —Oo8 
39-69 09] 7.9 a0. 
39-62 .05 7-9 a0 
39-59 —.02 8.0 eo 
39-60 +04 8.0 ao 
39-66 .8| 6.0 ae 
39-76 +.12| 8.0 as 








FIXED STARS, 1897. 853 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON | 











é Dracceia t Draconis @ Aguila a Aquila 




































Right Derciinetion Rigte Dechas: « Right | Der !.20%)-@ Ragte Ther hnessen 


: ewta Avenues Newre Au enw” i verte Aweons a werd i 
=| ° ol ery °o » a —| 
($67 a8P tg tz] +73 OF ty we a sgt ty yt — 7 98 
} 


e ° e ° e ° 
47-0 pel Bh 84-16) 908 358 them, Byga-rgf mare a shit ay | 
433 3 aw, 2 ao 4@ te ¢7 78 ro a7 o 63 aQ.Sy as 994 ae 
qt $4 Ag daegl 43:9 Be a> 9s 10, 847 8g am 04 m2 a6 
gS g6 sv ag Sl 96 be 14 ao) | 844 18 aoh~ 6° ws ey 
337 sof sr 90 -«t] HOS sof 1899 100, 334 sol at.vr .or! 58 9 we 


986-09) 27° Mego] ti %—ss tS zea] 26 acl stapen 9:6 os. 


38.7 anf 38 93 Sa] 366 sol 1376 ml 820 ash 3:45 wo 984% ef 

970 t4) ato em 207 tad toy oo! as7 ast asm os gt eee 

340 at ay .ry' 2599 eo trp §e a! st 7 dee 32 of w | gt g@ me 

336 a: gn 99 7 s§o-ws try) fad | B2t asf 3237 9 wag af 
i 


248 soot yt hee 24s enche tt) pO pel 827 4e8k 2268 sw ons tag 
3.7 08 ang owl s% py ot a 30 237 ech 22M twee nt 
ais 18 a2“) .*; v>g9 8° mer wi £9) teh 293) = so os 
t 3 8 14?) fhe uy as nm ™) a | wg 26 21%) .2 5s i a i | 
32% « $et% MW Bg7 068 ste7r ., SFO tyh aa Bw! Bg ge 4.6 





3 





e 
% 


WT ey. Be70 6 PA ora 8h cps os tp Bo OF ag th 34.0 $8.6 
yo &3 Sh. 38 °% ~~ os a6 7 @ Ze at = & 324 t4 
a8 4 3° 9D of 6g 2 seh ste oof 888 8 OR tale or 88k 8g 
aor ye 35 $9 Om] 97% 088 8s ng 8 hh eo sg 82 tl tk og 
a> % 96 Te. 2 Se sad val ee ee 2497 85 iy s.8 


Tee ee ee RE roe ee Eee Ot ee et le 
¥ $3: 1336) © 8999 85 z2 32 ¢ ao te $494 % & "7 of 
9-* 3 148 80 Gr: q pe 33038 q'% te aqt* $9 e° 
63% «6 $o4% 9s) Gg gg OOH 2253 ww gs g tae 8hig 8G B MS 


652 eel 99%. G GPs seh sast % e339 888 3908 mw 149 OH 


f- 4 o8 Ws = cn a) Z2evr ‘3. 647 07 © ry ar a o. sgh ean 
fe, yk $240 .% “s8@ 06 bE ied vl ae #6 3g 4% 1q@ @ on 
-7- @ te uw ~~ “34 68 os: *t ° qq eos zq7 ote 1@q@ aa 
Se one » ae PL Uden Big cord gg sa %@ ‘ teq ae 
“1:3 « ervrg 8 “y° e- at 4% * 94° 8 5 a bls te@§$ o8 


36 t i) 167% ay 


e ¢ 149 my 
a ot # 82 q H% 

° a | @ ef q@ 
t z me ' sf @ 0 6 
e eee * © e6 





souse. 


ho he 
ah & 
5 eg 
Kar, &% 


8g 
ah G 
Mas tag 
20.4 
| y..8 
19-7 
497 
May %7 
56-9 
25.4 
June 8.6 
38.6 
28.6 
July 58.5 
38.5 
28.5 
Aug 7-4 
17-4 
27.4 


Sept 6.4 
16.4 
26.3 


16.3 


ana 
Nav 4.24 
$a 
444 
baer §8 


$§.8 
454 
4,° 





FIXED STARS, 1897. 





y Aquilz 


Dectiastica 
North, 


+10 21 
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8.3 3.7 
35.6 1.6 
3§0 1.§ 
33-6 1.3 


$2.4 —3.3 
$3.5 07 
95.0 -o.4 
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31.6 40.8 
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37-3 ta 
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h np 
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Jan. 


Feb. 


Sept. 


Oct 


Nov. 


18.9 
28.9 


. 10.9 


20.9 
30.8 


19.8 
29-7 

9-7 
19.7 


29-7 
8.6 


18.6 
28.6 
8.6 


18.5 
28.5 

7°5 
17.4 
27-4 


15.2 
25.2 
5.3 


1.2 
25.1 


FIXED STARS, 1897. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON, 


35-3 | 33-10 —.08 


y Cygni. 

Right | Declination 

Ascension. North. 
b m ® e 
ao 18|-+39 55 

8 # 

30.72 —.03] 38.7 -2.6 
30.72 +.0r | 36.0 2.8 
30.76 .06/ 33-2 2.8 
30.84 .22| 30.3 2.8 
30.97 -36] 27.6 2.6 
31.18 +.90)] 25.2 —2.3 
3I.37 | 23-0 1.9 
3x.62 .a7] 23.4 3.4 
31.9% .go| 20.2 og 
32.23 33] 19.5 —0.4 
32.56 +.34] 19.4 +02 
32.93 95] 39.9 0.8 
33-27 .96] 217.0 13.3 
33-62 .35| 22.6 1.8 
33-97 .34| 24-6 2.2 
34-29 +3: | 27.0 +2.6 
34-59 -288] 29.8 2.9 
34-86 .2%4] 32.8 52 
35-08 .20/ 36.0 3.2 
35-25 -35| 39-3 3&3 
35-38 +.10} 42.6 +3.5 
35-45 +04] 45-8 5.2 
35-47 —-0: | 48.9 3.0 
35-43 -o6| §1.8 28 
35°35 +t] 54:5 &5 
3§-22—.15| 56.8 +2.2 
35-05 .28| 58.8 3.8 
34-84 .s1] 60.4 1.4 
34-62 .23} 613.6 og 
34-39 -% | 62.3 +05 
34-1§ —-23| 62.§ a0 
33-92 .22| 62.3—05 
33-70 .20{ 61.6 ag 
33-50 .18/ 60.4 1.6 
33-34 -%4| §8.8 1.8 
33-22-.10 $6.8 —2.a 
33-34 0 | 54-5 &S 
51.9 2-7 


#« Capricorni. 

Right Declination 
Ascension. South, 

b nm e , 
20 21/ —18 32 

8 *s 
25.20 +.0¢ | 64.3 +0.1 
25.26 .oB| 64.2 o.1 
25-35 ott] 64.0 0.2 
25.48 .25] 63.8 aos 
25-64 .18| 63.4 o% 
25.82 +.21 | 62.9 +0.5 
26.04 .23| 62.3 0.7 
26.29 .86| 61.§ 0.8 
26.55 .28| 60.7 1.0 
26.84 .90] §9.6 1.1 
27.14 +81] 58.5 +1.2 
27-46 .s2| 57-3 33 
27.78 .33] §6.0 1.3 
28.10 .33| §4.6 1.3 
28.43 -32] 53-3 13 
28.74 +3: | 52.3 41.2 
29.04 .99| 509 1.3 
29.32 26) 49-8 1.0 
29.56 .s3| 48.9 o8 
29.76 .19| 48.2 a6 
29-93 +.14| 47-6-+05 
30.05 o%0 47-2 Ou§ 
30.32 +05 | 47.0 +o.1 
30.34 .00/ 47.0 o0 
3O.12—0g | 47-1 —O2 
30.06 —.08 | 47-3 -03 
29.96 .2:| 47-6 o3 
29.83 .1%4| 47-9 o3 
29.68 .15| 48.3 o3 
29.52 .%6{ 48.7 a4 
29.36 —.16 | 49.0 —0.3 
29.21 .1$| 49.3 0.8 
29.08 .12/ 49.6 as 
28.97 .09| 49-7 o8 
28.89 .c6}| 49-9-0.1 
28.84 --.03] 49-9 0.0 
28.84 +.0:] 49.9 00 
_ 28.87 +05] 49-9 +08 





e Delphini. 
! 
Right Declination 
Ascension. North. 


h m 
20 28|+10 57 


a 
16.97 +.o1 
17.00 .05 
17.07 .08 
17.16.12 
17.30 .35 


17-46 +.18 
17.65 .ar 
17.87.23 
18.11.26 
18.37 .28 


18.66 +.29 
18.95 .30 
19.26.31 
19-57 -33 
19.87 .30 


20.17 +.29 
20.44 .27 
20.70 .% 
20.92 «a1 
21.33 .17 


21.26 +.15 
21.37 .08 
23.43 +.04 
22.44 —.01% 
21.41 205 


21.35 - .o8 
21.25 «33 
21.12 «34 


20.97 «35 
20.81 .36 


20.65 —.16 | 
20.§0 .15 
20.36.13 
20.24 «tt. 
20.13§ .o8 


20.09.04, 
20.06 —.01 
20.07 +.02 


10.0 —3.5 
8.§ 12.5 
6.9 1.5 
5-4 304 
4-1 1.8 


2.9 —1.1 
2.0 0.8 
1.4 G4 
3.3 0.3 
1.3 +05 


1.8 +0.7 
2.7 3.8 
3-9 104 
5-5 1.7 
7-3 39 


9-4 +2.1 
11.5 22 
13.8 2.3 
16.3 2.3 
18.4 2.2 


20.6 +2.1 
22.6 2.0 
24-5 1.8 
26.2 1.6 
27-7 306 


28.9 +1.1 
29.9 0.8 
30.6 0.6 
31.3 O38 
33.3 +0.1 


35.2 -o.2 
39.9 0.5 
30.3 07 
29.5 a9 
28.4 et 
27.2 1.3 
25.8 1.4 
24.3 —3.§ 


Groombridge 324%. 


22.33 —.33 
22.06 .a3 
21.92 —.08 
21.90 +.05 
22.02 .19 


22.27 +.83 
22.65 .43 
23-13 53 
23-73 .6a 
24-37 -6 


25.08 +.73 
25.83 .75 


29-51 —-47 
28.99 .96 
28.40 .6e 
27-74 
27.05 .72 


26.33 —.72 
25.61 .72 
24-90 .69 
24.23 .65 
23.61.58, 


23.07 .90 
22.62 .40 
22 28 -.w | 
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Mean 
Date. 


Jaa. 


Feb. 


Apr. 


May 


Jaly 


Aug. 


Sept. 


10.2 
20.0 


9.0 


19.0 
28.9 


« 10.9 


20.9 
39-9 


15.2 
25.2 
35-3 


FIXED STARS, 1897. 


APPARENT PLACES FOR THE UPPER TRANSIT AT WASHINGTON. 


61' Cygni. 
slit. | Pesieion 
h m e e 
ax 2/-+38 14 

e Cd 
15.67 —.06] 39.2-2.2 
%§-63 —.02] 36.9 204 
15.63 +.03| 34.4 2.5 
35.68 .o7| 312.8 2.5 
3§.77 «12 29-3 2-4 
%§.90 +.1§ | 27.0 -2.2 
16.08 .2/] 24.9 1.9 
16.30 .2¢/ 23.2 1.5 
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22.27 |_22 34] _ 22 35| 22 41) 22 st 
Oe & ss sy 8 I 8 ‘ 
| 23-57 +-25 | 35-26 +.26 5-74 4s: | 41.30 +.90  44-97+4-42 37-20 +. | 45-01— 5 
23-81 -22| 15.51 -m 6.03.28 41.55 25 46.30 nas 37-46 -25| 44-42 <3 
24-02 .29| 15-74 .20| 6.30 3 | 43.81 ar | 47-44 wer 37-70 | 43-04 - 
24-18 35 | 3§.92 .16{ 650 .17) 42.01 .17 | 48.33 77; 37-89 -%6 43-60 . 
24. 32 -10 | 16.06 .13| 6.63 .2: | 42.15 «12! 98.98 St 38.03 .22 | 43-38— .13 


24-39 +.05 | 36.14 +.07 6.70 +.05 | 42.24 +.07 | 49- 36+ .23 | 38.13 +-8 | 43-33+ -c2 
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SOLAR EPHEMERIS, 1897. 





FOR WASHINGTON MEAN AND APPARENT NOON. 


























“fsccasion | Dethanion, | Motion | 2yuation | Semi. | Siderea} | siderea 
Date. —— for A et , Passing ute 
Mean Noon. PP Mean Noon. | App. Richt Decli- oon. | Meridian. Noon. 
) hms | s er 7 af s ° ‘ m 6 hm s 

Feb. 16] 22 2 1.31] 3.59912 3 28.4| 16.0] 9.672} +52-38 16 13.25] © 6.53] an 47 47-24 
17] 22 § 53-07| 55-34] 12 42 25-4 12.8] 9.643} $2.85] 14 9.23 1613.04] x 6.43] 21 52 43.80 . 

18] 22 944.15] 46.40] 31 20713.3) 58.79 9.615] 53-90] 14 3-74 1612.82] x 6.33] 2: 55 40.35 

| 19] 22 13 34.57| 36.80] 1059 46.6| 34-0] 9.587] 53-75] 13 57-60| 16 12.60] x 6.23] 21 59 36.91 

20] 22 17 24.33| 26.54] 10 3771.4| $8.8] 9.560] 54.179 13 50.80, 1612.38! x G14] 22 3 33.46 

21] 22 22 13.46 | 15.63] -10 16 26.4 | 13-8] 9.534 | +5457] +23 43-37 | 1612.35] 3 6.0§§ 22 7 30.02 

22] 2225 1.97! 411] 9 5431-8] 193] o-sop| 54-961 13 35.32 | 1621.92] « 5.96] 22 13 26.57 

23) 22 28 49.87) 53.99 9 32 28.0] 15.5] 9484] 55-368 13 26.66| 1631.69) 3 5.87] 22 15 23.12 

249 22 32 37-19; 39-29] 9 1015.6 3-2] 9-460] 55-699 13 17.43. 1621.45|/ & 5.78] 22 19 19.68 

25) 22 36 23.96| 26.01 8 4754-9] 42-58 9437] 356.039 13 7.63 | x621.21] 1 §.70] 22 23 16.23 

26] 22 40 10.17] 12.20] - 825 26.1] 13.9] 9-414 | +5635] +12 §7-28 ' 16 10.97/ £ §.61] 22 27 22.79 

27] 22 43 55.83! 57.84] 8 249.8| 37.7] 9993] 56.66% 12 46.40! 1610.73] 1 §.53] 22 33 9.34 

28] 22 47 41.00! 42.96 7 3966.4] 54-4] 9-572] 56-951 - 12 34.99! 16 10.48] 1 5.451 22 35 §.90 

Mar. 1] 22 51 25.65! 27.58 717 16.4 4-50 9353 | $781] 12 23-10, 16 10.23] 1 5.38] 22 39 2.45 

22255 9.82| 11.71 6 54 20.1 8.4] 9-332] 57-46] 1210.71' 16 9.98| x §.311 22 42 59.00 

3] 22 58 53-52] $5-37)-- 632 18.0] 6.49 9-s12 | +57.70] +12 57.85 | 6 9.74] % 5-25] 22 46 55.56 

41 23 2 36.75| 38.57 6 770.4] 59-0] 9.292] 57.919 XI! 44.52 ; 16 9.49| 1% 5.18] 22 50 §2.11 

§f 23 6 19.54| 21.32 § 4457-8] 46.5] 9.276] 58.127 1230.76 16 9.24] 1 5.22] 22 54 48.66 

6] 2310 1.90| 3.63 § 253 40.5] 29.59 9.257]/ 58.308 I2 16.56 | 16 8.98] 1: 5.06] 22 58 45.22 

71 23 33 43-86 | 45-56] 458 19.3 8.41 g-agz| 5846] rE 3.97, 16 8.73| 3 §.01] 23 2 42.77 

8] 23 17 25.42, 27-08] — 4 34 54-1 | 43-69 9.225 | +58.6: | +30 46.98} 16 8.48] x 4.959 23 6 38.33 

gf 2322 6.61 | 8.23 41125.6| 15.39 9a09] 58.9757 xO 32. 16 8.22] £ 4.90] 23 10 34.88 

30 23 24 47-43 | 49-02] 3.47 54-2| 44-2] 9-396| 58-86] 1025.90) 16 7.97) 4-85] 23 14 31.43 

rrf 23 28 27.93 | 29.46 3 2420.1] 20.39 9180, 58.97 9 59-84 | 16 7.71| & 4.80] 23 18 27.99 

12] 2332 8.10, 9.59] 3 043.8| 34.2] 9.167) s903$ 9 43-45,16 7-45] Z 4-76] 23 22 24.54 

13] 23 35 99 | 49-431 — 2 3665.7' 56.3] 9.156 ' +5912] + 9 26.78! 16 7.19] £ 4.72] 23 26 21.09 

14] 23 39 27-59 | 28.98 213 26.1] 16.9] go1g5] 99.18 9 9-.83| 16 6.93 | x 4-68] 23 30 17.65 

351 2343 6.94! 8.29 349 45-3} 36.4] 9335! 59.22 8 52.63! 16 6.66 | r 4-65] 23 34 14.20 

16] 23 46 46.06! 47.36] 1 2563.6| 55-1] 9-126! soos] 8 35.21 ' 16 6.39! 3 4.62] 23 38 10.75 

17] 23 50 24.98! 26.23 I 221.§| 13.2 9117 | §9.25 8 17.57 | 16 6.12 | t 4-599 2342 7.38 

| 18] 2354 3-73 4.92] - 0 38 39.1] 32.27 g.t10 +9268 + 7 59-75 | 16 5.85 | E 4-571 2346 3.86 

19] 23 57 42.29! 43-46] - 01457-1| 495] 9-105 soarf 7-41-78, 16 5.57' I 4-55] 2350 Oo.98 

l 20} © 1 20.73] 23.85§+ 0 844.5} 53.8 g-100! 95.02 7 23.68 | 36 5-39 | I 4-531 23 $3 $6.97 

21] © 459.07 60.14 © 3225.1 32-2 9095 | §9-17 7 §$-47 | 16 §.021 I 4.53] 23 $7 §3-52 

2z] 0 8 37-33 38.35] 0 56 47, t1-4] sons, gota 6 47-16 16 4-74 | I 4-507 © 1% $0.07 

23] 0O3215.52, 16.509 + 3 19 42-7} 49-1] 9-091 1 +59-05 | + 6 28.S0| 16 446 1 4.497 © § 46.63 

247 O15 53-66 54.59 143 18.3) 24.9] g.090, 58.9% 6 10.40 16 418 I 4-48 © 9 43-138 

25— © 19 31-79 32.68 2 652.6; 55.4] 9.089| 548) § 51.98 | 16 3.89! 2 4.48] ©0233 39.73 

26] 023 9.92: 10.70] 2 3023.9| 29-4] 908] sizeof 5 33-56! 16 3.61| 2 4.48] 017 36.29 

| 27] 026 48.07 48.86 2 §3 §2.2 57-41 9-090, $8.61 $ 35-17 | 16 3-33! 1 4.48 O22 32.84 

28f o 30 26.261 27.01) + 3 1717.2 22.0] 9.09: +5847 9 + 4:56.81 16 3.04 | 1 4-48 © 25 29.40 

29] © 34 4-53 §-229 340 38.5' 43.09 oopg! snr 4 38.51) 16 2.765 £ 4.49] 0 29 25.95 

| 30f © 37 42.33 43-497 4 355-0! 50.9] Boor! surzt 4 20.20 th 2.45 §£ 4.50] © 33 22.50 

31 O 41 21.20; 21.87 4 27 @5 | 12.39 g-toz]| $7.95 4 mre 16 2.20 gE 4-§! © 37 19.05 

321 944 5980 60.36 4$016.4] 20.08 g.108] 57.08 344.14'16 2.925 £ 4.9539 Ot 15.62 

3301 O45 38.46) 38.onf+ 5 ry ny.2[ 2208 ony Dtgregrp te 32.25) 16 1.64 | « 4-559 045 32.36 

347 05227 205 17.7404 § 9616.3] 19.4] ory, roa +3 Sgn! 16 2 3h] &§ 467k O49 8.72 


Nora.-—For mean time interval of eemidiameter passing meridian, sobtract o.:8 from the sidereal interval, 
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SOLAR EPHEMERIS, 1297. 


FOR WASHINGTON MEAN AND APPARENT NOON. 
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380 SOLAR EPHEMERIS, 1897. 
FOR WASHINGTON MEAN AND APPARENT NOON. 
Ri A Hi 
APReconsion Dethnation. Motion. 
Date. 
wean Noon. | APR size, | piss | Des 
hm e 8 7." ° 8 ° m s 
May 17] 3 38 49-41 | 48.791] +19 29 58.8/ 56.6] 9.939/ +33-19] —3 47-73 
18] 342 48.10/ 47-471 1943 5-4] 3-4] 9-957) St-36§ 3 45-62 
19] 34647.32| 46.70] 19 55 52.3] 5SO.1f 9.980] st-s2] 3 42-94 
aol 3 5047.31 | 46.50] 20 8 18.3] 16.4] 10.003 | 90.67 3 39-72 
2rl 35447-46| 46.86] 202024.%] 22.3] 10.006} 29.8: 3 35-93 
22) 3 58 48.36] 47-77] +20 32 9.0| 7-4] 10-069 | +2891) —3 31-59 
23] 4 249-79| 49.21] 20 43 33-0| 33-4] 10.072] 28.05 3 26.71 
24h 4 651.75] 51.19] 20 54 35-6| 34-2] 10.093| 27.16 3 21.30 
25] 410 54.25| 53-69] 2: 516.8] 15.4] 10.114 | 26.96 3 15.38 
26] 414 57-24| 56.71] 21 15 36.1] 34-7] 10133| 2535] 3 8.94 
271 419 0.72] 0.209 +21 25 33.5 | 32-29 r0.z55 | +2g-48] —3 2.0% 
28i 423 4.70| 420f 2135 8.6 7-44 10.179] #390 2 54.60 
298 427 9.12} 8.64] 2: 4421.3] 20.2] 10.199] 28.56 2 46.73 
JO 4 3% 14.01 | 13-55] 23 5311-4! 104] 10.018! e2.62 2 38.42 
311 435 19.32] 38.88] 22 1£ 38.5) 37-7] 10.290| 92.66 2 29.65 
June tf 439 25-0%| 24.61] +22 942.8] 43-9] 10.096 +1970] —2 20.51 
2i 4.43 31.10] 30.73] 22 37 23.7/| 23-30 10.262 | 18.73 2 10.99 
31 447 37-56| 37-20] 2224 41.3| 40.79 10.276| 17075 2 1.09 
4] 451 44-35] 44-03] 22 3135-5] 34-9] 10-e90! 1676) 1 50.85 
5] 455 53-47| 52-17] 2238 59] 5-4] t0-903| 1%77] 1 40.30 
61 459 58.88 | 58.61} +22 4412.5 | 12.1] 20.325 | +24.76f — 29-44 
71 5S 4 6.57] 6.34] 224955-2| 54-7] s0.s26| 13.78] 13 28.31 
8] § 8 14.52] 14-327 2255 13-8) 13-4] 10.396 | 12.768 zr 6.9r 
91 § 1222.70] 22.56] 23 0 8.2 8.0] 10.596 | 22.97 © 55.28 
tof 5 16 3.13 | 30.98] 23 438.5] $8.3] 10355] 10.76] © 43-43 
11] § 20 39.72| 39-671+23 8 44.4| 44-3] 10363|+975] —0 31-39 
12] 5 24 48.49) 48-43] 23 1225.9] 25.9] 10369] &73] 0 19.16 
13] 5 28 57.43| $7-4°1 2335 42.9] 42-9] 10.375] 7.91] -—O 6.77 
14] 533 6.51{ 6.53] 23 18 35.4] 35-4] ros8t| 660) +0 5.75 
35I $ 37 15-721 35-779 232% 33 3-39 10.986} 5.66 © 18.43 
16] § 41 25.04] 25.129 +23 23 6.5 6.5} 10.990 | + 4.63] +0 31.16 
317} 5 45 34-43 | 34-56] 23 2444-9] 44-9] 10.993| 3607 © 44.00 
238i 5 49 43-91 | 44-06] 2325 58.7) 58.7] ros95/ 23969 0 56.90 
19] $53 53-42} 5361] 23: 2647.6/ 47.6] rayg7! = 2093 x 9.86 
20of $58 2.95! 3299 232711.8; 12.89 10.997 | + a90 ¥ 22.84 
a1f 6 2:12.49] 12.771+423 27 21.0/ 1.0] 10.997) ~ O5¢f +2 35-83 
221 6 622.00/ 22.31] 23 2645.6] 45.61 10.3996] 197 z 48.79 
23) 610 31.48] 31.83] 2325 55.3] 55-3] 10-993] 96: a 1.9% 
24] 6 14 40.90] 41.28] 23 24 40.2] 40.0] 10.3990] 96 2 34.56 
25 638 50.21] 50.62] 23 23 0.3 0.2] 10.5356 | 4.67 2 27.32 
26 6 22 $9.40/ 59.86] +23 20 55.7] 55.5] 10-98: |— 5.69— +2 39.96 
27 627 8.46| 8.96] 23 18 26.5] 26.1] 10.373] 6.72 2 52.46 
280 6 31 17.34] 17-871 23.25 32-8] 32.9] 10965] 7076 3 4-78 
291 6 35 26.03| 26.59] 23 3214.4] 13-9] 20.357] 8.76 § 36.91 
gol & 39 34.481 35-08F 23 8 31.6] 33.0] so.367/ G78 3 28.82 
31] 6% 43 42.72 | 43-321 4+23 424-6) 23.9] 10.336! —ta79] +3 40.47 
324 6 47 50.63| 51-291 +22 59 §3.4[ §2-6] 10.324: —-11.80] +3 51.84 


| 


———= ee 








15 46.14 


8.91 


bm s 

3 42 37.14 
3 46 33-70 
3 §0 30.26 
3 54 26.8: 


3 58 23.37 


4 219.93 
4 6 16.49 
4 10 13.04 
414 9.60 
4318 6.16 
422 2.72 
4 25 $9.27 
4 29 $5.83 
4 33 52.39 
4 37 48.95 


4 43 45-52 
4 45 42.06 
449 38.62 
4 53 35-18 
4 57 33-74 
5 128.30 
5 § 24.86 
5 9 21.43 
5 13 17.97 
§ 37 14-53 
§ 2% 1.09 
525 7-65 
$29 4-21 
533 0.76 
§ 36 57.32 
5 40 53-88 
5 44 50.44 
§ 48 47.00 
5 52 43-56 
5 56 40.12 
6 0 6.6 
6 4 33-23 
6 8 29.79 
6 12 26.35 
6 16 22.92 
6 20 19.47 
6 24 16.02 
6 28 12.58 
632 9.14 
§36 $.70 


640 2.26 


Nore—For mean time interval of secuidiameter passing meridian subtract o.t9 from the eidereal iaterval. 
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Oo Oy Aw b&b WwW WD 


ee ae 
wo = 6 


9 45 22.6: | 
949 5.37 
9 52 49.64 


" 9 §6 32.44 


10 014.77 
10 3 §6.66 | 
10 7 38.r1 | 
10 11 19.14 
10 14 59.76 
10 18 39.97 
10 22 19.80 
10 25 §9.24 
10 29 38.33 | 
10 33 17.05 | 
10 36 55.44 | 


10 40 33.50 
10 44 11.24 
10 47 48.70 | 
IO §1 25.87 | 
10 §§ 2.76 | 
10 §8 39-41 
2 15.83 
5 §2-04 
9 28.06 
12 33 3.90 
tz 16 39.61 
IX 20 15.19 
II 23 50.67 ‘ 
12 27 26.08 
I 31 3.42 


tt 34 36.73 
tr 38 12.04 | 
II 4! 47-36 | 
It 4§ 22.72 
tx 48 58.12 





BI §2 33-60, 
3256 9.19, 
1 §9 44.89 
32 3 20.71 | 
12 6 56.69 
12 10 32.84 1 
1214 9 16| 
12 17 45.69 | 
12 21 22.45 
t2 24 $9.43 
12 28 36.67 
12 32 84.15 








Apparent Right 
scension. 














17.15 
55-49 


33-52 
11.20 




























31-55 






44.33 
21.01 


57-94 


35-14 
12.60 




















+1010 4.2 








131: §8.7 
12 §2 32.5 
12 32 §4.0 
1213 3.3 








+11 §2 60.9: 


II 32 47.1 
Il 12 22.2 
10 51 46.6 
10 30 60.5 


9 48 58.4 
9 27 43-1 
9 6 18.8 


8 44 45-8 
+8 23 4-4 
8 115.2 
7 39 18.1 
7 17 13.8 
655 2.6 
+6 32 44.6 
6 10 20.2 
5 47 49.8 
5 25 13.8 | 
5 2 32.4 


+4 39 45-7 
4 16 54.3 ° 
3 53 $8.2 
3 30 58.0 
3 753-9 


+2 44 46.1 
2 21 35.2 
1 58 21.2 
135 45 
1 It 45.5 

+0 48 24.6 
©2§ 2.1 

+0 1 38.3 

—O 21 46.3 
0 45 11.5) 
: 8 36.8 | 
132 2.0! 
155 26.4 
2 18 49.9 
2 42 12.1 


3 5 32-5 
3 28 g0.9 





Apparent 
Declination. 








22.1 
§2.0 
16.4 


35.2 


48.9 
$7-8 
62.2 
62.2 


58.5 


Right 
Ascen. 





Hourly 
Motion. 





1 
Decli- 
nation. 





9-333 | 47°79 
9313} 48.32 
9-293 | 48.84 
9-274 | 49-35 
9255 | 49-85 
9-236 | —$0.34 
g.218 | 40.80 
9. 208 $3.25 
9-184 | $3.69 
9-168 | $2.39 
9-152 | —$2-54 
9-136 | $2.94 
9-38 | $3-33 
9-107 | $3.69 
9-093 | $4.04 
9-079 | — 54-38 
9-066 | $4.72 
9-054 | 55.03 
9-043 | $5.52 
9.033 | §§-60 
9-022 | — $5.87 
9-013 | 56.83 
g-00g | 56.38 
= §6.6a 
8.991 96.83 
8.965 | —$7.04 
“ 57-24 
8.976 | 57-42 
8.974] 57-59 
5978 | 57-75 
6.971 $7.89 
8.978 58.02 
8.972 | 58.33 
8-974 | 58.24 
3.977, 58.33 
8.980 | —58-40 
8.985 | 38.467" 
8.990 | $8.51 
8.996] 58-9 
9.008 | $8.54 
9-010} $8.59 
9-018 58.53 
9.027 | $8.30 
9-036 | $8.45 
9-046! sh. 8 
9-057 | $8.0 
9.068 gf. 21 





Eguation 
of Time 
A for 
Trent 
Ne 


m 8 
+ 358.70 
3 45-90 
3 32.62 
3 18.86 
3 4-64 
+ 2 49.98 
2 34.88 
2 19-35 
2 3.43 
I 47.08 
I 30.35 
I 13.25 
° 55-78 
© 37.96 
0 19.80 
+0 1.31% 
— 017.49 
© 36.60 
© 55.98 
I 15.64 
~- 235-54 
I 55.67 
2 16.00 
2 36.53 
2 57-23 
—- 318.07 
3 39-04 
4 O12 
4 21.26 


4 42.46 


-— § 3.69 
5 24-94 
§ 46.16 
6 7-35 | 
6 28.50 
— 6 49.56 | 
7 10.53 | 
7 31.38 
7 $2.11 | 
8 12.68 


8 33.08 
8 §3.30 
9 13.3! 
9 33-12 
9 $2.69 


10 11.99 
10 31.03 


SOLAR EPHEMERIS, 1897. 





Semi- Sidereal 
diameter _ Time of 
at Semid. 
Apparent | Passing 
com. | Meridian. 
_ * m 
1§ 50.51 | 3 
1§ 50.69] x 
1§ §088' x 5.21 
1§ §3.06/ £ §.14 
15 §1-25| x §.07 
35 51.44] 3 §.00 
15 §1-64]  : 4.93 
15 51.84{ 1 4.87 
15 §2.04| : 4.81 
t5 52-25] = 4-75 
35 52-47] 1« 4.69 
1§ §2.69/ : 4.63 
1§ 52-91 | 1x 4.§8 
15 53-13} 3 4.53 
15 53-36] 1 4.48 
15 53-59] = 4-43 
15 53-82| 1 4.39 
1§ 54:06] 1 4.35 
35 54:30] 3 4.31 
1$ 34-55] 1 4-27 
15 34:79] 1 4-24 
3§ §5.04| x 4.21 
15 55-29) 1 4.19 
35 55-54| 3 4-17 
1555-79 | © 4-55 
1§ 56.05] 13 4.33 
1§ §6.30| 3 4.13 
1§ 56.55] 12 4.10 
t5 56.813] 3 4.09 
3§ §7-06| 1 4.08 
15 57-32; 4.07 
1§ §7-58| 1% 4.07 
15 57-83| « 4-07 
1§ §8.09/ 2 4.07 
15 58.35 2 4.08 
15 s.r | I 4.09 
15 58.88! 12 4.10 
1§ 59-14 | 2% 4.32 
1§ sat | 2 4-13 
1§ §9.08 | 3: 4.16 
15 =a tr 4-19 
16 0.23| 3% 4.22 
16 0.50! ££ 4.25 
16 0.78 | 1 4-28 
16 1.06] 3§ 4.32 
16 3.34] 1 4.36 
16 3.62! 2 4.40 





hm s 
9 41 23.88 
9 45 20.44 
9 49 16.99 
9 53 13-55 
9 57 10.10 
10 1 6.66 
10 § 3.2% 
ro 8 59.77 
30 12 56.32 
z0 16 §2.87 


10 20 49-43 
10 24 45.98 
10 28 42.54 
ZO 32 39.09 
10 36 35-64 


10 40 32.20 
10 44 28.75 
r0 48 25.32 
10 52 21.86 
10 56 18.42 


Il 0 14.97 
11 a 


i 


rx 8 8.08 
1312 4.63 
113 16 1.38 


It 19 $7.74 
II 23 54-29 
11 27 50.85 
11 31 47.40 
12 35 43-95 
Iz 39 40.50 
II 43 37.06 
1X 47 33-61 
33 §3 30.17 | 
Ir §5§ 26.72 
Iz §9 23.27 
12 319.82 
12 7 16.38 
IZ 12 12.93 
1215 9.48 
1219 6.04 
1223 2.§9 
212 26 §9.14 
12 3 $5-70 
12 34 §2-2§ 
t2 38 48.80 
12 42 45-36 





Nors.—For mean ume interval of semidiameter passing meridian, eobtract o.18 from the sidereal interval, 
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FOR WASHINGTON MEAN AND APPARENT NOON, , 
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SOLAR EPHEMERIS, 1897. 





FOR WASHINGTON MEAN AND APPARENT NOON. 


Apparent Right 
scension. 


hm —°s 


15 29 9.00 | 
15 33 37-72 | 


15 37 27.30 
15 43 37-72 
15 45 48.95 
1§ 49 61.03 
13 $4 13-90 
5 58 27.56 
16 2 42.0% 
16 6 57.20 


16 11 13 12 
16 35 29.77 
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16 32 43-06 
16 37. 2.96 
16 41 23.43 
16 45 44-46 
16 §0 6.03 
16 $4 28.11 
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17, 3:13.72 
19 7 -37-2% 
17 1: 61.12 


17 16 25.42 
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17 2§ 1§.09 
17 29 40.41 
17 34 6.00 


17 38 31.85 
17 42 $7-92 
37 47 24.16 
17 §2 $0.56 | 
17 §6 17.05 
1B 0 43.64 
1B § 10.241 
18 9g 30.85, 
18 14 3.42 

18 18 29.85 








18 22 $6.24 
18 27 22.45 | 
18 32 48.45 
18 36 14.22 
28 40 39 74 | 
18 4$ 4-94 | 
18 49 29.82 


16 19 47.31 
1624 §.32 


App. 
Noon. 
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6.42 
15.36 
24-76 
35-21 
46-49 
58.60 
12.§2 
25-23 
39-7! 
54-96 
10.93 
27-63 
45-02 

3-09 
2x.81 
41.16 

1.12 
21.66 
42.76 

4-39 
26.56 
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12.33 
35-89 
59-89 


24.27 
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14.11 
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3-44 
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5-59 
jn. §f 


Dethinatio 
tion. 
Mean Noon. | \\PP- 
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Motion. 
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Ascen. | natron. 
5 ” 
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of Time. 


for at 
“Yfooa. | “Woon. 


m s 
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“= I 22.79 | 
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diameter 


16 13-36 


| 26 13.56 


16 13.76 
16 13.95 
16 14.14 
36 14.92 
16 14.51 
16 14.69 
36 14.87 
36 15.04 
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16 18.04 
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© 37.27 
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2 6.18 
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3 4-36 
+ 3 33-93 
+ 4°37 


16 18.14 
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16 18.26 
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16 18.31 
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16 18.35 


16 18.36 
16 18 37 


Sidereal Sidereai 
Bei | Tee 
Passing Mean 
Meridian. Noca. 
m s hm 6s | 
xr 8.80 35 44 6.88 
r 8.91 | 1548 3-43 
t 9-02 15 $1 59.99 | 
E D135) 15 $5 56-54 - 
Xt 924/ 15 59 53-10 
1 935! 26 5 49.66 
z 9.46! 26 7 96.22 
X 957| 1611 42.77 
r 9.67; 16 15 39.33 
Z 9-77| 16 19 35-89 
x 987) 16 23 32-45 
% 9-97] 16 27 29.00 
1 10.07| 16 31 25.96 
110.16] 326 35 22.12 
ZX 10.25| 26 39 18.68 
Z 10.34 | 16 43 15.23 
I 10.43 | 16 47 21.79 
1 10.51| 165: 8.35 
110.58 1655 491 
2 10.65|/ 1659 1.47 
X1Q72| 37 2 58.03 
110.79! 17 6 54.58 
x 10.85| 197 10 §1.14 
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I 10.97 | 17 18 44.26 
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Ir2.22] 3B 37 35.43 
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131.03 | 26 45 98.55 


Nots.—lor meas ume interval of semidsameter passing meridian, subtract o.z9 trem the eidereal intervel, 
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Right Diff.for] Geocentric | Diff.for] Sid. Time 
Ascension | 1: Hour] Declination | : Hour] of Semid. 
of of of of Passing 

Centre. Long. Centre. Long. | Meridian. 


Geocentric | Equatorial 
mi- Horizontal 
diameter. | Parallax. 








—— | oe SSS 



















































hm s 7. "7 8 ” 8 ° * °° 
12 2.37 952 8.04 +21 §2 55.6 |— 928.8] 68.10 16 3.6 | 58 49.8 S. 
17] 32 51.69 10 45 32.17 + 526 7.8 1005.6 67.53 16 12.5 | §9 22-7 II. 
18] 13 40.62 Ir 38 32.65 — 123 37-1 ,-1032.9] 67.65 | 1618.4 | 59 44-5 Ir S. 
19] 14 30.27 12 32 15.98 ~ 8311 48.2 + 997.3] 68.56 | 1620.7 | 59529] II. S. 
20] 15 21.76 13 27 50.61 —14 32 $1.3 | 897-01 70.16 | 1619.9 | 5949-9) II. S. 
2z] 16 16.02 14 26 11.58 —20 051.8 |— 732.5] 72.16 16 16.4 | §9 36.9 II. | 
22] 17 13.38 15 27 39-27 2411 0.71 99.5] 74.05 | 16109 | 59166] II. S| 
23] 18 13.24 16 31 37.33 —26 42 39.3 — 43.7] 75.18 | 16 4.0 | 58 51.4 I. S. 
241 19 13.97 17 36 27.52 —27 23 49.8 1+ 37.6] 75.04 | 1556.4 | 58235] ID S., 
25] 20 13.39 18 39 59-26 —26 1456.3| sora] 73-54 | 2548-4 | 57 54-5 IE. N. 
26] 21 9.67 19 40 21.64 —23 28 27.2 + 522.3] 71-11 | 1940.2 | 5724.0) IE.N. | 
27] 22 1.89 20 36 40.06 —19 2428.0] 688.2] 68.35 | 15 32.0 | 56 $3.7 IILN. | 
28] 22 50.11 21 28 57.64 -142514-7| 799-0] 65.8: | 1523-7 | 5623-3] II.N. 
Mar. «] 23 35.02 22 17 55-22 — 851 39.0] 9861.31 63.82 | 1515.5 | 5553-4] ILN. 
3] 017.54 23 4 31.13 — 3 145-6| 881.8] 62.52 15 7.7 | 5524.6 [I. S| 
41 0 58.78 23 49 48.29 + 249 7-41 87.11 61.98 | 15 05 | 56 58.2 JI. S.' 
g] 39-72 © 34 48.12 82749.4| 821.5] 62-17 | 1454-3 | 5435-4 JI. S. 
6] 2 21.32 I 20 27.72 13.42 30.4] 747-21 63.02 | 1449-6 | 54 18.0 [I. S. 
71 3 4-42 2 7 37-41 18 21 §2.3| 644-91 64.38 1446.8 | 54 7.9 11L S. 
8i 3 49.68 2 56 56.62 22 14 33-5 | 513-6] 66.08 14 46.4 | 54 6.4 L S| 
OF 437-45 3 48 47.35 +25 855.5 1+ 353.3] 67.87 | 1448-7 | 5414.8 |L S. 
ro] 5 27.68 4,43 6.34! 26 53 30.6 |+ 165.4] 69.39 | 1453-9 | 5433-9 [I Ss. 
tz] 6 19.83 5 39 20.45 27 18 20.3 |- 44-1] 70-36 | 15 2-2 | §5 42 DL. S. 
12] 7 12.94 6 36 32.28 2616 51.2+ atg0] 70.59 | 1513.2 | 5544-4 01. N. 
131 8 5.94 7 33 37-46 23.4737-1b g8o3] 70.16 | 1526.5 | 5633.5 JI. N. 
14] 8 58.01 8 29 46.70 +19 §5 3-3 — 676.2) 69.33 | 1541-4 | 5728441. N. 
151 9 48.84 9 24 41.38 1449 10.2 |- 84.9) 68.47 | 15568 | s82g0 fl N. 
16] 10 38.68 10 18 36.50 | 8 44 53-0 |- 968.5] 67.96 16 11.3 | §9 18.2 I. N. , 
17] 11 28.25 Il 12 15.33 + 2 134.1 1038.2] 68.05 | 16 23-3 | 60 24/I. N.S. 
18] 12 18.57 12 6 39.15 | — 457 9-6 1044.0] 68.90 | 1631.6 , 60 32.7 II. S.J 
19] 13 10.76 13 255.95! —I1 43 50.6 |- 976.9] 70.47 | 16 35.2 | 6046.0] II. s! 
20114 §.81 14 2 4.41 —17 48 21.2 |- 832.9] 72-53 | 16339 6041.3 IL S. 
arpts 4.15) 15 4 30.92 22 4025.1 — 61631 74-57 | 1628.3 | 60205] IL S. 
22] 16 5.24 16 9 43-17 —25 54 3-81 35-21 75-9: | 1619-3 | 5947-4) (FI. S. 
23187 7-41 17 15 59.78 | —27 13 29.2 : 336] 759% | 16 81 | 59 66] II. S: 
24118 8.29 18 20 59.16 26 37 26.5 + 26.21 74.45 | 1556.2 | 58225] II.N. 
25119 5.83 19 22 37-74 —2418 35.6 a9] 73-93 | 3544-2 | 5738.6] II.N. | 
26] 19 59.00 20 19 §3.42 —20 37 49.1 635.2 68.99 | 1532-9 | 5657.3 II.N. 
27] 20 47.84 | 1.953] 22 12 48.10 —1§ §7 52.2 736.0] 66.25 1§ 22.7 | §6 19.8 IN. ! 
28] 21 33.05] 1.823] 22 2 S10 —10 39 20.5 82g] 64.04 | 15137 ' 55 46-5} II.N. | 
{ 
29] 22 15.68 | 1.73- | 22 48 46.01 | — 459 38.2 + 83.0) 62.54 | a5 5.8 | 55 17.5 IN. 
| 30] 22 56.80 | 1.6)-] 23 33 56.42 +040 33.8 62.67 61.80 1459.0 ' 54 §2.7 II. N. 
300 23 37-46] 1.08] 0 18 39.25 6 2622.4 "gel 6x80 1453-4 °° $4319) IE S. 
Apr. 2 1 352.38 1147.48.27 8] 62-46 914 43.9! 5415-7 LI. Ss. 
3 t 50 25.53 +16 3 4.6 + oBn6] 63.07 2445-9) $4 404 I. S. 
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19117 45.13] 2.032] 3.41 16.36) 132.08] 2436 4.5 67.54 14 48.6 
201 18 34.86 | 2.109] 435 4-95] 136.75] 2621 30.6 68.75 14 50.3 
2r] 19 26.13 | 2.1578 5 30 26.08 | 139.628 2649 57.4 69.45 24 54-9 
22] 20 18.06 | 2.1631 6 26 26.65 | 140.00] +25 56 26.5 69.49 15 2.2 
23] 2x 9.64] 2.13907 722 6.85 | 138.02] 23 40 46.5 68.91 15 33.6 

134.61f 20 8 2.9, 67.93 15 22.4 
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28) 024.02] 1.961 | 10 52 47.62 | 127.521 + 344 16.4 | —957.0] 66.07 | 15 55.0 I N. 
ag] x 11.37| 1.993] 11 44 12.80] 129.74] — 244 14-2 | 976.6] 66.60 | 16 3.2 I N. 
30] 2 0.03| 2.070] 12 36 56.90] 134-40] — 9 938-5 | 06] 67.88 | 16 9.0 I N. 
31], 2.51.08] 2.190] 33 32 4.92| 141-62] —15 8 39.0| 843.9] 69.8r | 1612.5 I N. 
Sept. 1] 3.45-37| 337] 14 30 28.15] 15042] 20 16 36.3 | 683.5] 72.08 | 16 13.6 I. N. 
2 4 .43-18| 2.4761 15 32 22.43 | 158.80) -24 721.4 | —462.5| 74.19 | 1622.8 I N. 
3] 5 43-78| asta] 16 37 §.20| 163.99] —26 20 10.3 -195.9] 75-46 | 16 10.3 I N. 
| 4) 645-42] 0558] 17 42 50.34 | 163-751-2641 41-4 + 88.21 75.39 | 16 6.4 I N. 
5] 7.45-82| 2.462] 18 47 20.67 | 157.95] -25 1159-8, 545] 73-94 | 16 1-4 I. S. 
! 6] 8 43.09| 2.905] 19 48 43.06 | 148-56 -22 410.5] 575.11 71-56 | 15 55-3 I. S 
| 71 9 36-37] 2.135] 20 46 4.86] 138.32] --17 39 33-4 +7376] 6889 | 15 48-3 L S 
| 8] 10 25.76 | 1.986] 21 39 32-91 | 199.33] —I2 21 57.8 | &o.9f 66.48 1§ 40.3 I. Ss. 
9] 1112.00] 1.875 | 22 29 51.69 | 122.669 — 6 3352.8! 891.2) 64.65 25 31.6 I. 
| ro] rr 56.12 | 1.8081 23 38 1.83] 118.63] — 03457-1, S964] 63.53 | 15 22.5 ILII.N. 
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12] 13 22.06| 2.8007 052 6.33] 118.12] +10 50 43.7 | +795-4 63-44 | I$ 49 II. N. 
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| 28] 236.74] 2.356014 7 $6.04] 151.63) 1818 51.21 zeal 72.22 | 2626.6 I. N. . 
29] 2 3§.12 a.gng ff 1§ 10 2§.0§ |] 140.5, 22 469 39.3 , - 447.7 74-44 16 25.6 I. N. | 
30] 336.53] 2.6019 1625 56.44 | 166.321 25 37 31-3] - 29.6] 75.90 | 16 22.1 IL WN. | 
Oct. 1] 4 39.18] 2.60] 17 22 42.12] h.a3f- 2635 7.0) + 23] 75-98 16 14.3 I. N. | 
2i § 40.63] 2.50.9 18 28 15.26] 16n.48 | —25 37 50.1 | +2,8.6 74-58 16 $5 58 56.9 I, Ss. 


























MOON-CULMINATIONS, 1297. 891 


AT TRANSIT OF MOON'S CENTRE OVER THE WERIDIAN OF WASHINGTON. 


Righe In@ ef Cemromerte THO eh St Te 6 oon nsesese, ' 
Aerenmem 1 if a: ae. @ 1h t. ‘ _ Mies «em Rewghe 
Contre Long C casse Long “ue * ‘. dromeotee = Farouas tombe 
- - —— j- 
mo - 6 e ° e ° °° 
$8 ahsg eh ste et i 240 Hat of ee 74-38 18 4 | i rs 2 S 
$9.) 9B rece fe 2208s Ss cmod mang | sees: gt aan T8. Ss 
au 34 939 Wy Cup % $8 48 gg th & fry 98 89 96 § | $7 47 2 [. be) 
83233365 ttl te tau? ~ws'f Ors | tga72 |] 57 88-9 TF. S 
8222 98.90 500.0) - Baya y mech by zo | gata | gh ge TT. S. 
89 O9t.m str 2956 com] 6390 | 319% gf Bo |T Ff. s 
$347 94s this 9 0 87 Moe 6285 | t9088! ss ye 7! > 
©3633-75 ehent Segant! Oreel Crp | 86 45 | assa7 fl N 
:22 38.40 tee 839 44 7-4! be) 63 28 $4479 $4997 LIN. 
$30 33 9563! styel 230 965 1a3% 1B as s3.a| Or Ge47 | segzg | 54.3% 35 LN 
sel ty yzt7: need 3 O§8f — seas] 22 5 a7 | *o6h G20 | 16 484 | 56855 JIN. 
19] tear go cast 99249139; eH L Begg eka! weed Gr 45 | te eho | $6 9 8 11N 
te tg tory copsl gO srry uh ahas 7.5 seal Sap | sg ast! se at If N 
tg] 86 6s aml sartya rir ass $0, wel CSB | teat) setae IU.N. 
tO] 16 $1.09 Se] Oss ascr tof 8513 87) are 8 9t | 14558 | 49 i. 6S 
171 17 go.Ghl cesoh 7 2925 8 ised 22525391 cred (760 | sg tot sy otf TLS 
81 A mag see Sarg: 2g! cep] t922 1466: Gerd Co.cg | 89988 | 55 95 il. 68s 
9 19 16.81! oti 919 $93 sehent te gh yoo: saws Gh ag 84 840 gy 38 2 | s 
sa] so 9.68) sesfto 95852 scold 9 3947.0, -o:) 6975 | tsent | s7 293 i. 6S 
as ahiaed (ow 10 $418 70! mee © 923294! oes OAs 13 $00 | g8 319 i. 6S 
sahst ge BB ocondss Bsn 85) apse - 9 3 sal weal ¢> 34 Or i ee oA 1 Ss 
a3) 2237 yr ermel ise Bow mel gyt 20! eset th | wh ag 8 fm oe | 
sel ag at.to! sseel ty 9822.20] pememl tg gts) oh tite | thugs) gt, iN 
96 019 8 @cr18 tg 4 ¥ 23 ede 06 90 4q60 S$] Owe 74 43 sf ar 8 6: sa tl N. 
opi :asgs- eMhagey ors o~ Hl 84 26 99 od ree eo N. 
| 
6 a sap ariel 1695 9966. cpt t ag ae.s| used oe uge lm aie EI N 
ay eS) Le ee i) Cee ery as en re ee 6 N. 
Eh 68th pel ig 9 e8s re mb nsy gh i8 a, coo th teh ahaa nea TE. Ss 
988 $88 &:) = 8 eepd 39 10:99 32) age rt om GO rDeagl Gere ve 7$ $47 9 stone OE. s 
New ot Srv puehiat © Fas caper —84 23 38-4 °: (> 4 84 a4! aca fl S. 
| 
af 2 2.98 ‘ome 38 47 99 w 8 cag L202 | Oy 2 fa 34 9492 8 | am €@ 4 J. Ss 
9h 7 4r = =p ti ea gg nie shan h - gir te *%)] we: tite | 84 at 8 iyo Et s 
GE Bite er cosh sega gs sy secede sat eneg] ead srg tet 4 | ge Te S 
ya ok’ ee sO) os ey 7 9h ty Oe 8 Hg %% te 86 as AOTE S 
6f 9 4 73 e ~e 8 Sah sis he Bt? 3% ere Hae) YY i See &4@ 44 4% I. Ss 
ot tr gs SH 0 0-0 bey pat cer cg ott am Qh cogent 6 86 ar ee eras & | NS 
Qi aus 24 94 oe Bargr et ow ey ae ke ee fa 4a" % 441 8 I N 
ek ee er? oY PY cer se Oe 2 ee tee feasts Ge 84 iN 
1 | . 
’ tg 82 o #6 @ar ef ar aes 8 2X ertig o % e- &, te@e>? arar& 1ioN. 
e289 48 42 a @s2 22 4! 18 of mm 14 gms 8 7A 5f ir we Y fate ayeo9 KIN 
828 tq ge 88 ed ef 8. ie o> op ose ug ef? 3 * om 4 tee” 8 qe 3¢@ f | NS 
cy RK ee ee ee re er rr 2) tees > gt 4 tl s 
tee +4 a8 4° ra @ 2s 7 ay ep wrasse & ot a f .» ye @g ds @ i! S 
sah re oh ’ po J? i ee) eee 8% ph ose ts fe ye sq Ay @¢ 3,3 i] S 
ro oT oof 94s 9-4 cect ort megs seh Me hm care tgs I] s 














892 MOON-CULMINATIONS, 1897. 





AT TRANSIT OF MOON’S CENTRE OVER THE MERIDIAN OF WASHINGTON. 


| Diff.forf Geocentric 
































Date. i. ean Time Hoar Asean 1 Hour] Declination oer of Sen nid. | Geocentt| Equatorial Bright 
Transit. Centre. Long. Contre. Long. Me eridian. , ameter. | Paraliax Lima 
h m hm s 8 or FF ad 8 
Nov. 16] 17 55-12 9 42 9.95| 122.48] +11 30 44.2 | —793.6] 64.80 | 1521.2 | s614.0] II. S. 
17] 18 39.98 10 31 6.14 | 122.66] + 5 5518.3 | 878.8] 64.84 | 1535.6] 57 70] II. S. 
18] 19 25.49 II 20 40.95| 125-771 — 0 756.5|—gsr-4] 65.65 | 1551.5 | 58 54] II. S. 
19] 20 12.91 12 12 10.41 | 132.26] —- 624 9.6| —og1.6] 67.31 | 16 7.8 | 59 55 II. Si 
20] 2x 3.60 13 656.85 | 142.15 | —12 33 29.2 | -894.0] 69.80 | 1623.3 | 60 2.2 II. §S: 
a1] 21 58.81 14 625.14| 154-661-128 919.4| —771.1] 72.87 | 1635.9 | 6048.4] II. S 
| 22] 22 59.18 15 10 43.33 | 167-41 | —22 38 44.2 | ~s61.11 75.90 | 1644.0] 6118.3] II.N. 
24] © 3.99 16 19 30.43 | 176.21} -25 27 41.0 | -273.0] 77.95 | 1646.4 | 6127.3 JI. N. 
a5] x 10.82 17 30 36.44 | 177.01) —26 12 0.7] + 52.8] 78-16 | 1642.7 | 62113471. N. 
26] 2 16.18 18 40 5.59 | 169.17] ~24 4825.2] 356.91 76.39 | 16335 | 6039.6 ]I1. N. 
27] 317-22 19 45 14.82 | 156.21 ] —22 35 27.3 | +594-6] 73-33 | 1620.2 | §9 51.0 II. Ss. 
28] 4 12.77 20 44 53-34 | 142-261 —-17 324.71 752.69 69.94 16 4.8 | 58 $4.3 [I. S. 
29] § 3-16 21 39 21.39 | 130.36 —31 42 48.9] 80.0] 66.95 15 48.8 | 5755-7 [I. S. 
30] 5 49-52 22 29 47-37 | 122.18] — § 58 33-4| 873-6] 64.71 | 1533-7 | 5659.9 [I. 
Dec. 1] 6 33.23 23 17 33-80] 17.251— © 915.4) 867.11 63.34 | 1§20.1 | 56 10.2 TI. S. 
21 7 15.62 © 4 O71] 115-491 + 53x 4-4] 46297) 62-82 | x5 8.7 | §5 28.3 [I. S. 
3] 7 57-88 © 50 19.53| 116.50] 105057.5| 765-3] 63-04 | 1459.6 | 54547 [I. S. 
41 8 41.00 I 37 30.39 | 119-731 15 3947-7| 674.41 63-86 | 1452.6 | 5429.3 JI. S. 
* §f 9 25.74 2 26 18.53} 124.45] 19 4649.6] 556.1] 65.08 | 1447.9 | 5413.8 JI. S 
6] 10 12.50 317 8.45] 129-69] 23 056.0] 4oo.9] 66.41 | 1445.0 | 54 1.2 II. S 
7) 1x 1.23 4 957-21] 134-14] +25 22 23.5 | +238.6) 67.54 | 1443-8 | 5356.9 }1. N. 
, 81 11 51.39 § 411.18] 136.61] 26 9 30.8) + 49.9) 68.17 | 1444.2 | 5358-2 FI. II.N. 
Q] 12 41.99 5 $8 52-54| 136.38] 25 5037-3 | —14g-2] 68.12 | 1446.0] 54 4.9) II.N. 
10] 13 31-98 6 52 56.64] 133-60] 2415 19.0] —329.9] 67.44 | 1449-3 | 5417-2 Il. S. 
11] 14 20.52 7 45 33-17] 129.28] 222915.6] —g96-4) 66.36 | 1454-2 | 54 34-9 II. Sl 
| 12115 7.23 8 36 20.24 | 124.71 | +27 41 40.2 | 636.91 65.22 | 15 0.7 | 5459.0) II. S.! 
13] 15 52.28 Q 25 27.30, 121.19 33 327-71 749-61 64-31 | 25 ox | §5 29.8 ll. si! 
| 14] 16 36.27 10 13 30.15 | 119.49 746 0.3] —833.1§ 63.91 1519-4 | 56 7.6 II. Sil 
15] 17 20.10 It 124.14] 19051] + 2 052.6] 887.38 64.22 | 15 31.5 | 5652.2 II. S:.' 
; 16] 18 4.95 II §0 39.08 | 124.65] — 3 5923.6] —907-7] 65.36 | 1545-3 | 5742-7] II. S. 
17] 18 §2.15 b2 41 34.92] 132.27] — 9 §9 37-3 | 885-5] 6738 | 16 ao} 58 36.7 Il. S. 
18] 19 43-07 13 36 35.21 | 143.26 —15 4015.9 | 806.9) 70.17 | 1614.7 | 59305) II. S. 
19] 20 38.90 14 36 30.56] 156.53 | -20 35 26.5 | 635.7 73-41 | 1627.8 | 6018.9 II. SS: 
20] 21 40.03 15 4t 45.33] 169.24 | —2q 13 46.5 | ~g22.5 8 76.38 16 37.9 | 60 56.0 Il. S:' 
21] 22 45.39 16 §114.10| 176.93] —26 4.12.1 | —r2ar.0f 78.13 | 1643.3 , 6335.7] II.N. 
22] 23 52.17 18 2 8.55] 176.06] -25 47 23.9 | +ang.0] 77-90 | 1643.0 | 62 14.8 II. N. 
24] 0 56.88 19 10 §8.41 | 166.9) | —23 25 48.6] 493-8] 75-80 | 1636.9 | 6052.3 ]1. N. 
257 1 56.99 | 20 15 I¥.12, 153-74 | 29 22 37-5] 707-901 72-64 | 1625.8 | Gorr.g PI. S. 
26] 2 51.6) 21-13 §9.00] 140.52] —14 1043.2] 833.29 69.39 | 1612.2 | 5917-9 JI. S. 
a7} 3.4r.5b 22 7 56.67 | 129.53] — 8 21 39.2| 96.69 66.67 | 1555.0 | 58 18.2 [I. S. 
28] 4 27.8 | 22 §8 17.63! 122.51] — 220 34.0! 4901.2] 64.76 , 15 38.7 | $7 18.3 PI. S. 
29] § 11.90 23 4624.45] 118.6014 334 5.0! 866.59 63.72 | 15 23.6 | §6 22.9 [I. S. 
30] § 5§.01 O 33 34-2] rrsty Q 842.0, 802.1 63.50 1§ 10.6 55 35-2 I. S. 
31] 6 38.31 1 20 56.26] 219.45 | +34 12 22.9| +7122] 63.96 | a5 OF 54 56.8 L. Ss. 
| 
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MERCURY, 1897. 


POR TRANSIT AT WASHINGTON. 
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FOR TRANSIT AT WASHINGTON. 




















S.T.of 


Par. |diam.) Pasa. 


Mer. 


<2] Fp 


0.28 I Nov.1!7 


0.27 
0.26 
0.25 
0.25 


0.24 
0.23 
0.22 
0.22 
0.21 


0.21 
0.20 
0.20 
0.19 
0.19 


0.38 
0.18 
0.18 
2.6) 0.18 
2.6] 0.17 


2.6] 0.17 
2.5 0.37 
2.5 0.17 
2.5' O17 
2.4| 0.17 
2.4 
2-4 
2.4 
2.4 
2.4 


0.16 
0.16 
0.16 
0.16 
0.16 





2.4! 0.16 
2.4| 0.16 
2.4, 0.16 
2.3) 0.16 
2.3] 0.16 


2.3' 0.16 
2.3! 0.16 
2.3] 0.16 
2.3} 0.16 
2.3! 0.16 


2.3 0.36 
2.3 0.16 
2.3 0.16 
2.3 0.16 
2.3 0.27 
2.3 0.17 
2.3 O17 


Mean Apparent Apparent ; 
Date. Time |R. Ascension | Declination | Hor. |Semi-; Sem. 
of at at 
Transit.| Transit. Transit. 
hom hm 5 
Oct. 3| 22 §1.2) 12 37 4%.42/+ 2 §2 13.1] 10.9 
2| 22 48.7] 11 39 6.97] 259 48.8) 10.5 
3) 22 46.7] 13 42 7.03] 3 221.4] 10.2 
22 45-3) I2 43 39. 2 59 29.1 9.9 
22 44.4| rr 46 42. 2 §% $4.2] 9.6 
22 44.0| 12 50 13.48/+ 2 39 43.4, 9.3 
22 44.0| I §4 9.32} 223 16.0 9.0; 
22 44.4| 11 58 27.46, 2 252.8] 8.8 
22 45-1 12 3 §.25| 1 3855-7] 8.5 
10] 22 46.1, 12 8 0.07) 111 47.2] 8.3 
II} 22 47.3} 1233 9.49,+ 04% 49.3] 8.1 
32] 22 48.6) 12 18 31.29+ 0 923.41 7.9 
13| 22 §0.2) 1224 3.-47\— 025 10.4] 7.8 
X4| 22 §2.0) 12 29 44. I I 33.3] 7.6 
15| 22 53.8] 12 35 32.1 I 3927.0] 7.5 
16) 22 55.7] 12 41 25.72\— 2 18 35.9, 7.3 
17| 22 §7.7| 12 47 23-90, 25845.1| 7.2 
x8 22 59.8] 12 5325.74, 33941.4] 7.1 
19 23 2.0] 212 §9 30.44) 421 13.6 7-0) 
20 23 4.3] 33 § 37-32 § 310.4) 6.9, 
21/23 6.3] 13.11 45.89\— 5 45 23-1| 6.8! 
221 23 8.5) 13.37.§5.71) 627 43.3 6.7! 
23 2310.8] 1324 6.46, 710 35) 6.6 
24 23 13.1] 13 3017.91, 7§2 17.4! 6.6 
25, 23 15.3 13 36 79.86 8 34 19.2] 6.5 
26 23 17.6) 13 42 42.24)- 9 16 4-1 6.5! 
27 23 19.8) 13 48 54.90 957 27-5 64 
28 23 22.1 13 55 7-8: 1038 25.41 6.4 
| 29 2324.4 14 120.98 13 18 §4.2 6.4! 
23 26.7| 14 734-42 1158 51.2] 6.3 
31. 23 28.9 1413 48.14 -12 38 12.8] 6.3 
‘Nov. 1! 23 31-2, 1420 2.20 131657.) 6.2, 
| 2 23 33-5] 14 26 16.68 13§5§ 1.3 6.2 
3 23 35-8. 14 32 31.64 14 32 23.8] 6.2 
| 4; 23 38.3] 14 38 47-16) 15 9 2-4, 6.2 
l : 
§| 23 40-4) 14.45 3-30 -1§ 4455-0 6.2 
© 23 42.8' 1451 20.16 1620 0.2 6.1 
7 2345.1! 1457 37-84 1654 16.4| 6.11 
| 8! 2347-5 1§ 356.40 1727 41-9) 6.1 
2349.8 1§ 1015.94 18 O15.2) 6.12! 
| 10 23 $2.2) t§ 16 36.54 -18 3154.8 6.1 
11 2354.6 1§ 2258.26 19 2 39.2 6.1 
| 2 2357-1 1§ 2921.18 19 32 27.1, 6.1 
| 13:23. §9.5] 1535.45.90, 20 117.2 6.1 
15 O 2.0) 1§ 4210.86 2029 8.1 6.1 
! 1 
16 0 4.5] 1§ 48 37-72, 2055 53.4 6.1! 
1 2 1§$5 §.0% 2421 46.7. 6.11 


oO 7. 


Date. 


18 
19 
2 
21 


22 
23 

24! 
25, 
26' 
27 

28 

29 
30 
3r 
32, 
33 





of 


Transit. 


Oo 9.5 
© 12.1 
oO 14.8! 
017.4 
0 20.0 
© 22.7 
0 25.4 
oO 28.1 
0 30.8 


© 33-6 
© 36.3 
0 39- 
© 41.8 
© 44-6 
047-3 
© 50.1 
O §2. 
O 55. 
0 58.3 
r i. 
I 3. 
zr 6.2 
r 8.7 
Err! 


I 13-4 
1X5. 

¥ 17-7 
I 19.6 
321.4 


I 22. 
I 24.2 
125.1 
1 25.7 
1 26. 

x 25.8 
I 25.1 
1 23.9 
1 22.2 
1 19.8 


zr 16.7 
I 12.7 
z 8.0 
r24 
0 56.1 
0 48.9, 
© 41.0 


Apparent 
R. Ascension 











A rent 
Declination ' Hor. 'Semi- Sem. 
at 





S.T.of 





at Par. diam. Pasa. 
Transit. Transit. | Mer 
hms xr * “ “+ 6 | 
1§§§ §.98—2: 21 46.7) 6.1] 2.3 O17 
16 135.65] 2x 46 31.5] 6.2] 2.3] o.37 
16 8 6. 6.2] 2.3, 0.17: 
16 14 39-32| 22 3245-4] 6.2] 2.3) 0.17 | 
16 ax 33.3 6.2] 2.3] A297 
16 27 48.68/23 14 28.6} 6.2] 2.3] a17 
16 34 25-41| 23 33 35-3} 6.3} 2.4) 0.37 
1641 3-43] 23 5% 30.1] 6.3] 2.41 0.17 
16 47 42. 6.3] 2.4] 0.38 
16 54 23. 6.4] 2.4] 0.38 
17 1 4-32|-24 3747-91 6.4] 2.4] 0.38 
17 7 46. 6.4] 2.4] 0.38 
17 14 29.31 6.5] 2.5 0.38 
17 21 12. 6.5] 2.5] 0.38 | 
17 27 56. 6.6] 2.5] 018 | 
17 34 39-54 6.6 2.5, 038 | 
17 41 22.63 6.7] 2.5] 0.18 
1748 5.01 6.7; 2.6] 0.18 
17 $4 46.27 6.8} 2.60.38 : 
18 1 25.94 6. 0.29 | 
18 8 3.51/25 44 38.2] 7. 0.19 | 
18 x4 38.4 7-1 0.19 
18 21 9.94 7. 0.20 | 
18 27 37.34 7-3 0.20 
18 33 59. 7-4 O.21 
18 40 16.26|-25 23 47.6) 7. O.21 
x8 46 25.73 7- O22 , 
18 52 26. J 0.22 
18 58 18.3 7. 0.22 
19 358.5 8.x 0.23 
19 9 25.67 0.23 
19 14 37- 0.23 
19 19 32.3 O24 
19 24 7-1 0.24 





PPP PPP SP & 


19 38 8. 
39 40 18.37| 22 § 31.7; 10.1 
19 43 48.28) 2: 46 43.9) 10. 
10.7 
rr. 
rr. 
13.7 
2. 


19 42 35.37|—21 28 24. 
19 42 36.60 21 10 $3.7 
19 41 49.63 20 $4 26. 
19 4O 13.35 20 39 14.2 
19 37 47-IQ) 20 25 29. 
IQ 34 33-38} -20 £3 20.1 
19 30 35.37 20 2 §5.-7 
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VENUS, 


1897. 





FOR TRANSIT AT WASHINGTON. 


M A t t 
| Date. Time R. Ascension Detfeation Hor. |Semi- 
of at at Par. jdiam. 
' Transit.| Transit Transit. 
hm hm s 7.” ” ad 
Apr.1) 2 5.8, 2 47 26.19}+22 47 48.2 23.3) 22.5 
2, 2 2.5, 248 9.§2| 2255 15.4 23.7) 22.8 
3; 1 $9.2 248 44.40) 23 1 46-4 24.0} 23-2 
4,1 55-8 249 10.57| 23 7 19.2 24.4] 23-5 
§ 352.% 249 27.83| 2311 51.5, 24.8) 23.9 
6 I 3 249 35:97/+23 3§ 22.3! 25.2] 24.3 
7, 144-4 249 34-87, 2317 45-5 25.5| 24-7 
8 140-3 2 4924.37) 2319 2.3 25.91 25.c 
9} 36.0, 249 4-41 2319 9.2 26.3) 25.4 
10, I 31-6 2 48 34.94. 2318 3.8 26.6, 25.7 
II; 127-1 247 55-95|+23 15 44-2 27.0) 26.1 
12), 1 22.3, 247 7-§0| 2312 8.4 27.4| 26.4 
13) 117-4 2 46 9.74, 23 714.8, 27.7] 26.8 
14) 112.4, 245 2.87, 23 2 x.7| 28.1) 27.13 
ss) I 7-1 2 4347-18, 22 §3 27.8) 28.5) 27.5 
16 1 1.8 242 22.99 +22 44 32.0, 28.8| 27.8 
17, 9 56.4 240 $0.70 22 34 14.0, 29.1 28.1 
18 050-9 239 10.83 22 22 34.0 29.4 28.4 
19, 945-1, 237 23-97, 22 9 32-9, 29.6, 28. 
20 039.3 23590.76 2155 12.0 29.9| 28. 
22, 033-4, 233 33-91 +21 39 33- “4, 30.1) 29.1 
22, 027.3 231 28.17, 2% 22 39-9 30.3] 29-3, 
23, 021.3 22920.38 2% 4349 30-5) 29-5 
24, 915.2, 227 9-40, 20 4§ 22.6 30.6) 29. 
| 25 oO 9-0 2 24 §6.13, 2025 8.0 30.7| 29.7 
26 0 2.9 222 41-48-420 3 56. 6 ss 29.8 
| 26 2356.7 220 26.37, 19 41 54. 7, 3° ‘9| 29-9 
27 2350.5 218133.7§ 1919 9.0 30.9] 29.9 
| 28 2344-4 21558.53 1855 46.9! 30 30.9 29.8 
| 29 23 38.3. 233.47.58' 18 31 56. ° 08 29.8 
30 2332.2 231 39.74 +18 744-1 30.8) 29.7 
May ! 2326.1 2 935-82 17 43 19. 3, 30-7) 29. 
2 2320.1 2 736.59 17 18 49.5 a3 29.4 
3 2314.4 2 $42.76 16 54 22.9! 30. 3) 393 
4 23 8-7 2 354-98 16 30 74) 3 29.1 
§ 23 3. 1 22 13.81 +16 6 10.5, 29.9] 28.9 
6 22 57-6 2 039-78 15 42 39.3! 29.6, 28.7 
22 §2.3  §9 33. 1§ 19 40.6 28. 
ae 3 59 33-33 15.19 40.0) 29.4 4 
47-1 157 $4.83 14 37 20.5 29.3| 28.1 
9 2242.1 1 5644.59 1435 44-5, 28.8| 27.8 
30 22 37.3 1 §§ 4.831414 1457-8 28.5| 27.5 
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402 : JUPITER, 1897. 


FOR TRANSIT AT WASHINGTON. 





} 
Apparent ST .f 


Mean Apparent Apparent _|S.T.of Mean | A 
Dat Time [R. ension ination | Hor. Semi-| Sem. Date. Time | R. Ascension ; tion Hor. Semi- Sem. | 
| * of at at Par. |\diam.| Pass. of at . di 


Transit | Transit. Transit Mer. Transit.| Transit. 





hm; hm s 7. ° "is h m hp s 
Jan. O 16 3.3] 10 48 25.941+ 8 5011.7) 1.8) 19.5} 1-40 | Feb.15! 12 48.0} 10 33 56.67/+10 27 24.4| 2. 
11 15 §9.3| 10 48 20.95, 850 59.6] 1.9] 19.6) 1.40 16 12 43-6] 10 33 27.68 10 30 22.2| 
al 15 55-3] 1048 15.25] 851 52.7] 1-9} 19.6) 1-41 17| 12 39.2| 10 32 58.54] 10 33 20.5) 2.0 21.3] 1.54 


1§ §1.2| 1048 8.82) 852 48.1) 1.9] 19.7] 1-41 

25 47-2, 1048 1.67) 853 48.9 1.9) 19.7] 1.42 

5] 35 43-2] 10 47 or 8 54 54.0] 1.9) 19.8} 1.42 
I 


12 34-7| 10 32 29.26] 10 36 18.9 2.0 ry 1.$4 j 
12 30.3) 10 33 §9.87| 10 39 17.4) 2.0 21.3 

12 2§.9; 10 3% 30.38 +10 42 15.8| 2.0! 21.3 
12 21.5 10 3% 0.831 1045 14.2, 2.0 21.3 
1217.1, 10 30 31.21| 10 48 12.3; 2.04 21.3 
1212.6, 10 30 1.56) 1051 9.9 2.0 21.% 1.54 
12 8.2, 1029 31.9%] Y0 54 7-9 2.0 23.31 2.54 , 
12 3.8! 1029 2.28}+1057 3.7) 2.01 21.3 1.54 | 
II §9.4, 10 28 32. 10 59 §9-§ 2.0] 27.3 | 
13 §4.9 1028 3.34] 32 254-2, 2.0 21.3 
1t §0.5! 10 27 33.67] IF § 47-91 2.0 21.31 1.54 | 
11 46.1| 10 27 4-30 11 8 40.6 2.0 23.3! 54 | 
II 41-7, 10 26 35.05 +11 8 32.9 2.0 21.3 3.54 
It 37-3 1026 §.95| II 14 21.9) 2. } 23.3] 1-54 
IE 32.9, 10 25 37.01] 1217 10.3, 2.0, 28.3] 1-54 
1128.5. 102§ 8.26 1119 57.1, 2.0. 21.3, 1654 
1X 24.1] 10 24 39-73 1122 42.0 2.0 22.3] 1.54 | 


IZ 19.7! 10 24 11.43, +11 2§ 25.0 2.0, 21.3 3.$4 | 
1115.3] 10 23 43.37} 11 28 5-9 2.0 21.2 


5 r5 99.0, 1047 45-23} 856 3.2] 1.9] 19.8] 1.42 
7| %5 34-9, 10 47 35-92) 857 16.6 1-9) 19-9} 1.43 
BL 15 30.8 1047 25.93; 858 34-1; 1-9, 19-9] 1-43 
5 26.7) 10 47 15.24] 859 55.8, 1.9) 20.0) 1.44 
10] 15 22.6] 1047 3.87/+ 9 321.5 1.9! 20.0] 3.44 
11] r5 18.5| 10 46 §1.82} 9 251.1: 1.9! 20.1] 3-45 
12] 1§ 14.3] 10 46 39.08] 9 424-7. 1-9 20.1 1.45 
9 
9 











13] I§ 10.2! 10 46 25.67 6 2.11 1.9; 20.2] 3.45 
14115 6.0] ro 46 rt. 743-3 1.9! 20.2] 3.46 


151 35 1.8| 1045 56.88'+ 9 9 28.3 1-9) 20.3] 1.46 
16) 84 57-7) 10 45 41-51 Q 1317.1) 1.9, 20.3] 1.47 
17| 14 53-5 10 45 25-49) 933 9:5 t-9 20.4) 1647 
14 49.2, 1045 8.84 915 5-4 1.9) 20.4] 1.47 
14 a 10 4451-57, 917 4-7 1-9, 2005} 3-47 











14 40.8] 10 44 33-70+ 919 7.6) 1.9, 20.5] 1.48 


14 36.6] 10 44.25.21 9 21 13.9] 1.9] 20.5) 1.48 


ae. 


14 32.3! 10 43 56.13! 9 23 23-5 2.0) 20.6] 1.48 Ir 10.9 10 2335-59 IF 30 44. 2.0) 21.2 

14 28.1} 10 43 36.48, 925 36.2 2.0| 20.6) 1.48 tr 6.5! 10.22 48.12) 31 3321.6 20 21.2) 1.53 
14 23.8! 19 43 16.24 9 27 §2.0; 2.0] 20.6] 1.49 IF 2.2 1022 20.95! 13 35 55-Ql 2.0 22.2, 1.$3 
14 19-5) 10 42 §5-44'+ 9 30 11.1 2.9] 20.7] 1.49 10 57.7 10 21 $4.09 +11 38 27.8] 2.0) 21.1| 1.$3 
14 15.2) 10 42 34.1 9 32 33-0 2.0, 20.7] 3-49 10 53-3 10 23 27-56, IT 40 $7.4) 2.0) 22.1] 1.§3 





14 10.9 10 42 12.231 9 34 57.8! 2.0 20.8] 1.49 
14 6.7; 1041 49.84] 9 37 25-4 2.0) 20.8] 1.50 
14 2.3) 1041 *6-93 9 3955-7, 2-0, 20.9) 1-50 
13 58.0; 1042 3-53'+ 942 28.4 2.0, 20.9) 1.50 
13 53-7' 10 40 39. 945 3-7) 20 20.9) 1.50 


10 49.0 1021 1.42 
10 44-6 10 20 35-66 
10 40. 3) 10 20 10.29 


11 43 24-4| 2.0) 21.1 1.53. 
1345 48. = ar.3| 5.53. 





1148 10.0 2. 


10 35-9, 10 19 45-34 +11 g0 28.8] 2.0 21.0, 1.§2 | 
10 aan 1019 20.82 11 §2 44.0) 2.0 21.0) 1.§2 
2 











13 34.4) 30 36 46.26,+10 9 51.8 2.0 21.2] 2.§3 
ro) 1310.0 10 36 18.61 1012 45.0 2.0, 21.2] 1653 
ttl 23 §.6 1035 §0.6q 1015 39.2 2.0] 21.2] 1.53 
| 2/13 1.2 1035 22.52] 1018 34.3) 2.0 21.2) 1.53 

13! 1256.8 10 34 §4.21' 1021 30.4] 2.01 21.2] 1.54 


1349-4 10 4015.33! 947.41-4 2.0| 21.0) 1.5% 10 27.2| 10 18 56.73! 11 5457-4] 2.01 20.9) 1.52 
13 45-0 10 39 §0.55| 9 5021.4) 20 21.0] 2.53 10 22.9] 10 18 33.10, 13 57 7.2] 2.0] 20.9 1.52, 
33 40.7! 10 39 25.34] 953 3-3| 2.0! 21.0} 1.51 10 18.6] 10 18 9-94 II §9 13.91 2.01 20.91 1.53 | 
13 36.3 10 38 59.73++ 955 47-1] 2.0 21.0 1.5% 10 24.3} 10 37 47-27 +12 127.5] 2.0) 20.8] 2.52 
13 32.0 10 38 33.74] 958 32.9 2.0) 21.0) 1.52 10 10.0 10 17 25.101 12 317.8] 2.0) 20.85 1.92 
1327.6 1038 7.37) 10 120.3 2.0 21.1] 1.52 10 §.7| 1017 3.45| 32 § 34.9] 2.0) 20.7] 3.90. 
13 23.2 10 3740.66 10 4 9.3| 2.0, 21.2] 3.§2 10 1.4 10 16 42.31) 12 7 8.6] 2.0] 20.9] 3.90! 
1318.8 1037 13.62, 10 6§9.3 2.0 23.3) 1.52 9 57-1 10 1621.70; 12 8 §9.0) 2.01 20.97] 3.90 
| 9 §2.9 1016 1.664412 10 45. 20.6) 1.90 
| 


I 
9 48.6] 10 35 42.19] 12 1229.1] 1 
9 44-41 1035 23.29 12 14 8.8] 1.q] 20.5] 2.49 
94.1 1055 4-99] 1215449 t 
9 35-9 19014 47-29 2 397 I7. z 


14 32 $2.4, 10 34 25.49 +10 24 27.2 29 28.3] 1.54 J Apr. 2 931-7 10 14 30.19 +12 18 45.q) I.qQ] 20.4] 3.48 
151 12 48.0 10 33 56.67'+10 27 24.4) 2.00 22.31 1-54 al 9 27.5: 10 84 3.73/+12 20107] 2.9] 20.4 2.48 
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JUPITER, 1897. 


FOR TRANSIT AT WASHINGTON, 
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Date. 


Feb.14 


14 


35 
: 
7 
18) 


19 
20) 





26! 
| 3 





28 

29 
30: 
3: 

Apr. 1! 








Mean 
Time 
of 


Transit. 





bm 
28 rr. 


18 7. 
18 4.1 
18 0.3 
17 56.5 


17 $2.7 
17 48. 
17 45-1 
17 43.2 
17 37-4 
37 33- 
17 29.7 
17 25. 
17 22. 


17 18.2 


17 14. 
37 10.4 
17 6.5 
17 2.6 
16 58.7 
16 54.8 
16 50. 

16 47. 

16 43. 

16 39.1 
16 35.2 
26 31.2 
16 27.3 


16 23-31 


16 19.3 


16 35.3 
16 11.4 


16 7.4! 
16 3.4] 15 56 0.02' 18 
15 534 15 $5 5$-62| 18 


13 55-4 


15 $1.3) 15 55 45-62 18 
23] 15 47-3| 15 55 40.04] 18 
24| 15 43-3] 15 $5 34.06, 18 
25| 35 39.2) 1§ 55 27.69 18 





SATURN, 1897. 


FOR TRANSIT AT WASHINGTON. 


Apparent Apparent 


R. Ascension | Declination | Hor. Semi- 


at 
Tranait. Transit. 


hm s ° 
15 §4 33-89-18 10 6.2 
15 §4 43.08] 18 10 23.4 
35 $4 §1.87| 18 10 39.3 
1§§5 0.26) 18 10 53.9 
15 §5 8.25) 1811 7-3, 
1§ §5 15.84/18 11 19.5| 
1§ §§ 23.02| 18 11 30.3 
1§ 55 29.79] 18 11 39. 
15 §5 36.15] 18 13 48.3 
35 §§ 42.11] r8 21 §5. 
1§ §$ 47-65 -18 12 1.2 
15 §§ §2-78} 18 12 5. 
15 §5 $7-49 1812 8.8 
1§ 56 1.794 18 1210.8 
1556 5.67) 1812 117.5 
15 §6 9.1418 12 11.1 
1§ $6 12.18} 18 12 9. 
35 §6 14.80) 1812 6.4 
1§ 5617.00] 18 12 J 





15 56 18.78] 18 11 56. 


T§ §6 20.14|- 18 11 50.2 
1§ §6 21.08 18 11 42-3) 


1g 56 21.39] 18 11 11.6) 


15 56 20.66,-18 ro §9. 
15 56 19.51} 18 10 45.2 
35 §6 17.94] 18 10 30.3. 
15 5615.97) 18 10 14-1 
1§ 56 13.59} 18 9 56.8 
15 §6 10.80-18 9 3 
15 56 7.61] 18 9 18.8 
16 §6 4.01! 18 8 58.1 
8 36-3, 


8 13-4 
7 49-4 
7 24.2, 
6 58.0 
6 30.7 
6 2.3 


15 $5 50.82)-18 


5 35.2! 3§ $§ 20.93- 18 
15 31.3] 25 5513.79 38 
%§ 27.11 15 §5 6.27 18 
15 23.0 1§ $4 58.37 18 
1§ 18.9 15 54 50.10 18 


15 34.Q 25 $4 41.47 - 18 
1§ 30.8) 35 $4 32.47 —18 


§ 32.8 
$ 2.3 
4 30.8 
3 58.2 
324-7 
2 30-3, 


214.9 





e 
Oo. 
0.9 


pPsogpogsegggsgggpg9ggegg99gge9g9eeo9 








8.3! 0.62 
8.31 0.63 


8.3! 0.63 
8.4! 0.63 
8.4 0.63 
8.4 0.63 
8.4 0.63 


8.4 0.63 
8.4 0.63 


13 
14 
15 
36 


17: 


1§ 2.6 
14 58.5 
1454-4 


£4 50.3 
%4 46.2: 


| 24 42.0! 


14 37-9; 
4 33.81 


14 29-7 


| ¥4 25-5 
| 1423.4, 
4) 1417.2 


14 13.1| 


' 14 8.9 


14 4-7 
14 0.6 


13 56.4 


13 $2.2 


13 48.0 
13 43-9 
£3 39.7 
13 35-5 


‘1357.3 


13 27.1| 
13 22.9 


‘23 18.7 


13 14-5] 
13 10.3! 
13 6.2 
13 1.8 
12 §7.6 
12 53-4 
32 49-2 





, 12.44-9 


12 40.7: 


12 36.5 


15 $4 32-47) - 


1§ $4 23.31 
T§ $4 13-39 
1554 333 





18 214.6 
18 r 38.51 
18 1 1.0! 
18 0 22.7) 
15 53 52-93] 17 59 43 


15 53 42-19/-17 59 3 


1§ §3 33-12 
1§ $3 19-72 
15 §3 8.00 
1§ 52 55-97 
15 $2 43.64 
1§ §2 31.07 
1§ §2 18.09 
1§§2 4.87 
T§ 51 53-37 





17 55 30.5! 


6) 
17 58 a4 


17 57 49-7 
17 56 58.1 
17 56 14.7 


87 54 45-5 
17 $3 59-7 
17 §3 13-1 
17 §2 25-9 





15 $1 37-61|—-17 §1 38.0 


1§ §I 23. 
1§ §1 9.29 
15 50 54-74 
15 50 39-94 





17 50 49-4 
17 $0 0.0 
17 49 10.1: 
17 48 19.6 


1§ $0 24.91|—-17 47 28.5 


1§ 50 9.65 
15 49 54-16 
15 49 38.45 


15 49 22.53 


17 46 36.8 
17 45 44-5 
17 44 51.6, 
17 43 58.3: 


2549 6.41|-17 43 4. 


1§ 48 50.1 
15 48 33. 
1§ 48 16.93 


37 42 10.4 
27 41 15.8 
37 40 20.8 


1§ 48 0.08) 17 39 25.4 


15 47 43-08)- 


85 47 25-93 
153 47 8.64 
15 46 51.21 


35 46 33-66, 


17 38 29.6: 
27 37 33-5: 
17 36 37.1! 
17 35 40-4, 
17 34 43-5; 


35 46 16.01 -17 33 46.4 
15.4558 26 17 32 49.2! 


15 45 40-41 


17 31 $1.9! 


12 32.2 1§ 4§ 22.48 17 30 $4.4 
12 28.01/15 45 4-48 17 29 56. 


12 23.8! 
22 19.6 
12 5.3, 
1201. 
12 6.9 


12 2.6 
12 58.4 


15 44 46.42 —17 28 59.3) 
15 44 28.3: 1728 3.7| 
1§ 4410.15 19727 4.3 
15 4351-95 1726 6.5 
15.4333-72 1725 9.0 


15 43 35.46 -17 24 2.5. 
15 42 $7-20 —87 23 4.1 


-o 6[lCU 
9 


oo [ln | oe 
2 r e e e e « e e ® ° e e e a 5 e _- 
oo 


i | on a) 
e e 


1.0 


1.0! 


0.63 
0.63 
0.63 
0.64 
0.64 
0.64 
0.64 
0.64 
0.64 , 
0.64 

8.5 0.64 | 
8.6) 0.64 

8.6, 0.64 ! 
8.6, 0.64 





8.6) 0.65 | 


0.65 


0.65 
8.7) 0.65 | 
0.65 | 
0.65 

0.65 | 
0.65 | 
0.65 


-7| 0.65 





~J 
9 
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om Om ¢ 
S32 
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adit add 


8. 0.65 
8.7) 0.65 


. 6. 0.65 
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FOR TRANSIT AT WASHING ION. 
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1$ 2.2' 1545 35-53-19 38 38. 
4% $8.21 15 45 49-34 --19 38 19.3 





Date. Time |B oa Detlinetion | Hor. [Semi Sean 
Passe. 
Transit. Transit. Transit. Mer. 

h nm eo rt ® @ o 8 
eb.z5] 18 0.8) 35.47 3.70—19 42 21.5] 0.5) 1.8] 0.33 
16] 37 56.4] 35 47 7.01] 19 42 31-7/ 0.5 1.8] 0.33 
17| 17 §2.§| 35 47 10.10] 319 42 41.2] 0.5] 1.8) 0.13 
18] x7 48.6) 15 47 12 19 42 50.0} 0.5] 1.8] 0.33 
19] 17 44-7] 15 47 15 19 42 58.1| a5] 1.8] 0.13 
Oo] 17 40.8! 35 47 18 1943 5.6 as! 1.8) 0.23 
21| 17 36.9] 15 47 20.18] 19 43 32.3] 0.5) 1.8] 0.13 
22! 17 33. 19 43 18.3) O.5] 2.8) 0.23; 
23| 17 29.3) 35 47 23-87) 19 43 23.6] 0.5) 1.8] 0.23 
24] 17 25-2) 15 47 25-38] 19 43 28.2| 0.§) 1.8) 0.33 
25| 17 23.3] 35 47 26.67;-19 43 32.0) 0.5] 1.8] O33 
5} 37 27-4) 25 47 27-73] 19 43 35-2| 05] 1-8) 0.33 
27| 37 33 19 43 37-7| 0.5} 1.8) 0.13 
28] 17 9.6) 3§ 47 29.17} 19 43 39-4 B] Ov3 
Mar. 1) 17 5- 19 43 40.3 B] 0-33 
17 %-7| 15 47 29-73/—19 43 49.5 3 0.33 
3] 16 57 29 43 40.1 B] 0.13 
4| 16 53-8) 15 47 29.38) 19 43 39.¢ B} 0.13 
5) 16 49. 19 43 37-2 1.8} 0.13 
16 45.9 35 47 28.23) 19 43 34-7 | 0.13 
7| 16 42.0, 15 47 27-17-19 43 31-5 5} 0.33 
B) 16 38.2) 15 47 25.99) 19 43 27-7 B] O23 
Dy 6 34.11 35 47 24. 19 43 23-2 BI 0.33 
ro) 16 30.1! 15 47 23- 19 43 38. BI 0.23 
1x} 16 26.2) 16 47 23.18! 19 431 B O.13 
32] 36 22.2] 15 47 1014119 43 §- B] 0.13 
13] 26 18.2] rg 47 16. 19 42 58.2 0.r3 
14) 16 14.3! 15 47 14-41| 19 42 50.3, B O.33 
t5| 16 10.3, 15 47 13.73} 19 42 42.7! BI 0.33 
16) 16 o3, 15 47 8.84) r9 42 32.5 Bi 0.53 
271 16 23 15 47 $-75|-19 42 22. 0.13 
38] 25 58.3! 35 47 2.44] 19 42 1322 81 0.33 
19] 15 54-31 15 46 58.93, 19 42 B O.23 
D} 15 $0.3] 15 46 55.23) 19 41 49-1 Bj 0.33 
23] 35 46.3 15 46 53.31 19 41 36 0.33 
22/| 35 42.3| 1§ 46 47.20 -19 41 23-§ 5H 0.13 
231 35 38.31 15 46 42. 194: 9-8 1.8] 0.33 
24) 3§ 34-3 25 46 38.39) 19405 0.23 
25/ 35 30.3; 15 46 33.69 19 40 40.5 B} 0.13 
26; 315 26.3 1§ 4628.80 194025. 0.33 
27| 15 22.3 1§ 46 23.72 -19 40 8.8 Bi 0.53 
28] 15 18.3! 15 46 18.44 19 39 52. O.13 
29) 1§ 24.3 15 4612.98 19 39 34.5 5.8| 0.33 
13 "ea 15 46 7-341 19 39 36.5 8] 0.13 
31) 35 6.2! 25 46 1.52 tg 38 58. O13 
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FOR TRANSIT AT WASHINGTON. 











A ent Apparent | _ | S.T.of 
scension | Declination , Hor. Semi-] Sem. 
at at Par. ‘diam. Pass. 

Transit. Transit. Mer. 
m 8 e . @ o Lad 2 
9 39-47|+21 30 18.8! 0.3) 4.3] 0.10 
9 32-90] 21 3012.5] 0.3] X.3) 0.10 
9g 26.42} 23 30 6.3] 0.3) 1.3] 0.10 
9 20.00} 21 30 o-1| 0.3} 1.3] 0.10 
9 13-65] 21% 29 54.2) 0.3! 1.3] 0.10 
Q 7.381+21 29 48.4 0.3 2.3] 0.10 
g 1.18] 21 29 42.7. 0.3 1.3] 0.10 
8 55.05] 21 29 37.2" 0.3 1.3] O20 
8 49.00) 21 2931.8 0.3 1.3] 0.10 
8 43.03] 21% 29 26.5, 0.3 1.3] 0.10 
8 37.15|+22 29 21.3! 0.3] 1.3] 0.09 
8 31.36] 21 2916.2 0.3! 1.3] 0.09 
8 25.67| 23 29 11.3; 0.3) 1.3} 0.09 
8 20.07| 2129 6.51 0.3 1.3] 009 
8 14.57] 2% 29 1.9 o-3 I.3| 0.09 
8 g.16/+21 28 §7.5| 0.3, 3.3] 0.09 
8 3.84| 2: 2853.2! 0.3; 1.3] 0.09 
7 58.62] 21 28 49.1) 0.3) 1.3] 0.09 
7 §3-51| 2% 28 45.1 0.3, 1-3} 0.09 
7 48.§1| 21 28 41.3 0.3, 1.3] Q.09 
7 43-62|+21 28 37.6] 0.3. 13.3] 0.09 
7 38.83) 21 28 34.1! 0.3! 1.3] 0.09 
7 34-15] 21 28 30.8] 0.3] 1.3) 0.09 
7 29.58] 21 28 4 0.3! 1.3] 0.09 
7 25.22) 21 28 24.6| 0.3] 1.3{ 0.09 
7 20.77|+21 28 21.8 0.3) I.3| 0.09 
7 16.54] 21 28 19.2! 03 1.3) O09 
7 12.44| 21 2816.7, 0.3. 1.3] 0.09 
7 8.46| 21 28 14.4} 0.3 1-3] 0.09 
7 4-611 21 28 12.3 0-3 1-3] 0.09 
7 0.88 +21 28 10.4] 0.3. 1.3] 0.09 
6 67.27 2128 8.7) 0.3. 1.3] 0.09 
6 §3.79 2128 7.1] 0.3; 2.3] 0.09 
6 50.44, 2128 5.8 0.3} 3.3| 0.09 
6 47.22 21 28 4-7) 0-3 1.3} 0.09 
6 44.14 +21 28 3.8' 0.3. 1.3] 0.09 
641.19 2128 3.0° 0.3 1.3] 0.09 
6 38.37 2: 28 2.4| 0.3) 1.3] 0.09 
6 35.69 2128 2.0 0.3] 1.3] 0.09 
6 33.13 21 28 3.8 0.3] 12.3] 0.09 
6 30.71 +21 28 1.8 0.3) 1.3| 0.09 
6 23.43 21 28 1.9] 0.3) 1.31 0.09 
6 26.30 2128 2.2, 0.3) 1.3! 0.09 
624.31 2128 27 0.3! 2.3! Gog 
622.46 22328 3.5 0.3 2.3! 0.09 
6 20.75 +21 28 4.5 0.3 3.3} 0.0) 
6 19.1% +21 28 5.7| 0.3 3-31 Q.09 
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ECLIPSES, 1897. 


In the year 1897 there will be two eclipses, both of the sun. 


Il.—An Annular Eclipse of the Sun, 1897, February 1, visible at Washington as a 


partial eclipse, towards sunset. 


ELEMENTS OF THE ECLIPSE. 


ah 
Greenwich mean time of ¢ in right ascension, February 1 8 6 40.8 


bh m 
Sun and moon’s R. A. a1 


3 3-13 
Sun’s declination 16 50 23.8 S. Hourly motion 
Moon’s declination 7 2 67S. Hourly motion 
Sun's equa. hor. parallax 8.9 Sun’s true semidiameter 
Moon’s equa. hor. parallax 57 6.3 Moon’s true semidiameter 
CIRCUMSTANCES OF THE ECLIPSE. . 
Longiteds fro 
abe Greeawich. 

Eclipse begins February 1 5 23.0 176 33.1 W. 
Central eclipse begins 1 6 25.9 166 10.2 E. 
Central eclipse at noon 1 8 67 zx8 11.5 W. 
Central eclipse ends 110 49 6r 5.4 W. 
Eclipse ends rr 8.0 78 37 W. 


Hourly motions 10.16 and 128.73 


© 43.4N. 
12 20.2 N. 
16 13.6 


15 32-9 


Latitade. 

a8 18S. 
3% 47.3 S. 
28 52.8 S. 


10 54.3 N. 
14 42.9 N. 


Il—An Annular Eclipse of the Sun, 1897, July 29, visible at Washington as a 


partial eclipse. 
ELEMENTS OF THE ECLIPSE. 


a hb 
Greenwich mean time of ¢ in right ascension, July 29 3 59 47.5 


© 36.0 S. 
10 56.5 S. 


b 
Sun and moon's R. A. 8 36 27.72 Hourly motions 9.77 and 128.08 
Sun’s declination 8 36 15.2 N. Hourly motion 
Moon’s declination 18 32 22.7 N. Hourly motion 
Sun’s equa. hor. parallax 8.7 Sun’s true semidiameter 


Moon’s equa. hor. parallax 56 20.9 Moon’s true semidiameter 
CIRCUMSTANCES OF THE BCLIPSE. 


Loagitude from 
d@ b8 pw Greenwich. 

: Eclipse begins July 29 x 2.0 109 49.6 W. 
! Central eclipse begins 29 2 47 125 2.0 W. 
| Central eclipse at noon 29 3 59.8 58 23.6 W. 
| Central eclipse ends 29 5 497 3 57.7 W. 
Eclipse ends a9 6 52.1 19 64 W. 
| 


15 455 
I5 20.5 


Laticude. 


16 57.0 N. 
1§ 39-3 N. 


14 44.6 N. 
22 432 S. 
ax 32.3 S. 


The regions within which the eclipses of the sun are visible, are laid down on the 


accompanying charts, from which, by means of the dotted lines, may also be found 
the Greenwich times of beginning and ending, within fifteen or twenty minates, 
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| 
| BESSELIAN ELEMENTS OF THE ANNULAR ECLIPSE 
OF THE SUN, 1897, FEBRUARY 1. 
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PATH OF THE ANNULUS DURING THE ANNULAR ECLIPSE 
OF THE SUN, 1897, FEBRUARY 1. 


Greenwich 


% 


%o0)hC(UCO 
Limits. 


Latitude. 


e e 
-31 8.0 
$5 44-9 
37 8.5 
37 $1-2 
38 12.4 
38 18.7 
38 14.5 


—38 1.7 
37 42-3 
37 17.2 
36 47-1 
36 12.7 


35 34-7 


—34 §3-2 
34 9.0 
33 23.9 
32 32.3 
31 40.4 
30 46.3 


—29 50.2 
28 52.2 
27 52.2 
26 50.7 
25 47-4 
24 42.3 


—23 35-4 
22 26.7 
ax 16.3 
20 4.1 
28 49.8 
17 33-6 


—16 15.2 
34 $4-3 
28 3%.0 
13 §.2 
10 96.2 

9 +7 

— 7 26.7 

5 45-0 


3 57.0 
-— 2 1.4 


+O 37 
2 27.5 


+ § 19.23 


+I 213.2 


166 34.5 E. 
176 10.2 W, 


168 23.8 


- 362 92.2 


157 39-5 
153 29.5 
149 45.1 


146 24.4 
143 20.6 
140 31.3 
137 54-4 
135 28.4 
233 31.9 


132 3.8 
129 3% 
127 93 
125 21.6 


123 39-3 
122 1.5 


120 27.9 
r18 58.z 
217 3%.§ 
116 9.7 
114 46.3 
1z3 26.8 


rz2 8.7 
L110 §1.7 
209 35-6 
x08 19.5 
107 32 
10§ 45-9 


104 27-2 
103 6.5 
10x 42.8 
160 16.0 
98 44-1 
7 §t 


95 18.2 
93 21.4 
gz 12.0 
88 40.8 
85 44-1 
82 1.4 


76 58.3 


6r 19.3 W. 


Latitude. 


e e 
—3% 47-3 
36 12.2 
37 39-4 
38 22.8 
38 43-7 
38 49.7 
38 44-9 


—38 31.4 
38 rx.2 
37 45-3 
37 14-4 
36 39.2 
36 0.4 


—3§ 18.2 
3 33-3 
33 45-5 
32 55-2 
32 2.7 
3r 8.0 


—30 11.4 
29 12.9 
28 12.4 
27 10.4 
2% 6.7 
25 1.2 


—23 54.0 
22 45.1 
aI 34-5 
20 22.0 
19 7-5 
37 $3.2 


—16 32.7 
1g 11.8 
23 48.5 
412 22.7 
10 $3-7 

Q 23.3 


- 7 44-4 
6 2.8 
4 15.0 
2 19.5 
— © 14-4 
+2 97 


+5 36 
+30 §4.3 





Northern Limis 
of Central Line. 
Annulas Path, 


Longitude from 


Longitude from 
Greeawich. 


Greenwich. 


166 10.2 EF. 
377. 4-3 W. 


168 56.2 
162 §4.0 
157 54-1 
153 39-9 
149 503 


146 26.3 
143 19-4 
140 27.6 
137 48.5 
335 20.6 
233 25 


X30 53.0 
328 51.1 


126 56.2 
125 7-4 
123 24.1% 
2X 45-7 


120 11.5 
118 43.2 
217 13-9 
2I5 49-5 
314 27.6 
313 7-5 


zz 48.9 
110 33-4 
109 14.7 
107 58.0 
106 41.1 
105 23.2 


104 38 
102 42.§ 
zor 18.1 
99 50.3 
98 17.3 
96 37-3 


94 49-2 
92 50.8 
go 39-1 
88 5.6 
85 $2 
8: 16.5 


75 56.5 


6x 5.4 W. 


Geutherm Limi 
Anoulus Path, 
tattrade, | Longin from 
e e e e 
—32 25.4 165 48.8 RE, 
36 29.5 | 177 58.4 W. 
38 10.3 169 28.6 
38 54-4 | 163 15.8 
39 15.0 | 158 8.7 
39 20.7 | 153 48.5 
39 15-3 349 55-5 
-—39 (1.1 146 27.8 
38 40.1 143 18.2 
38 13-4 | 140 23.9 
37 41-7 | 137 42.6 
37 5&7 | 335 12.8 
36 26.% 132 53.2 
—35 43-2 THO 42.2 
34 57.6 128 39.2 
349-3 | 3126 437 
38 18.z 324 53.2 
32 25.0 123 8.9 
5! 29-7 12aI 29.9 
30 32.6 IIQ $5.3 
29 $3.6 3x8 24.1 
28 32.6 3116 56.3 
27 30-1 II§ 31-3 
26 26.0 rrq 8.9 
2§ 20.2 312 48.2 
—24 12.6 Irr 29.1 
23 3-5 IIO 11.1 
2I §2.7 208 53.8 
20 39-9 | 107 36.5 
29 25.2 106 19.0 
18 8.8 106 0.5 
—16 50.2 103 40.§ 
2§ 29.3 102 18.g 
14 6.0 | 100 $3.4 
12 40.2 99 24.6 
Bz 11.2 97 §0-§ 
9 389 9% 95 
-8 2.1 94 20.2 
6 20.6 92 20.2 
4 33-0 go 6.2 
2 37.6 87 30.4 
— © 32.§ 84 26.3 
+ 3 $1.9 80 31.6 
+ 4 48.0 74 37-7 
+10 15.2 6o 46.7 W. 


2 32.9 
2 33.8 
Z 34.5 
2 35.2 
2 35.8 
2 36.3 


2 36.8 
2 37.1 
2 37-3 
2 37-§ 
2 37.6 
2 37-7 


2 37-7 
2 37.6 
2 37-5 
2 37-4 
2 37-3 
2 37-2 


2 37.0 
2 36.8 
2 36.5 
2 36.3 
2 36.1 
2 35-9 


2 35-7 
2 35-4 
2 35-2 
2 35.1 
2 35.1 
2 35.0 


2 34-9 
2 35.0 
3 35-2 
2 35-1 
2 35-2 
2 35-2 


2 95-2 
2 3$-4 
2 33-6 
2 35-8 
2 36.1 
2 96.3 


2 36.5 


ANNULAR ECLIPSE o 


180° 0 Longitude 0 - I 
ZT PAE 
A PoE 
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PATH OF THE ANNULUS DURING THE ANNULAR ECLIPSE 
OF THE SUN, 1897, JULY ag. 


Greenwich 
Mean 
Time. 


Limits. 
qh 5™ 

10 

35 

20 

25 


30 
35 
40 
45 
50 
55 


15 
20 


25 


35 
40 
45 


55 


to 
35 


25 


35 
40 
45 


b 
10 


15 


_ 


45 
Limits 


—22 20.4 


Northern Limit 
Anoulus Path. 
Laide, | Logeltde trom 
e ’ e e 
+16 o.2 125 6.4 W. 
17 24.7 | ‘21 10.8 
az 2.2 108 23.8 
22 21.9 102 14.0 
23 7.6 97 35-4 
23 34-7 93 44-6 
+23 49.2 90 25.6 
23 54.6 87 27.9 
23 §2.3 84 46.6 
23 44.1 82 19.2 
23 30.6 80 3.4 
23 12.7 77 56-4 
+22 50.7 73 57-7 
22 25.2 74 «5.8 
2x 56.4 72 20.2 
2 24.0 7O 39.8 
20 49-1 69 4.1 
20 12.5 67 32.5 
+19 33-6 66 4.7 
18 51.8 64 40.3 
8 7.6 63 19.0 
17 21.4 6x 59.8 
16 33.2 6o 43.0 
15 42-7 59 27-9 
+14 §0.3 g8 14.2 
13 589 57 1.8 
12 59-4 55 5°-3 
12 08 54 30-5 
Ir G3 §3 28.7 
9 57-5 $2 17.8 
+ 8 §2.7 gx 6.x 
7 435-5 49 33-4 
6 95.8 48 39-2 
§ 23-6 47 23.0 
4 8.6 465 4.0 
2 50.8 44 42-7 
+ 2 29.5 43 34-8 
+0 4.5 4% 42.6 
—~ & 24-9 49 2.9 
2 59-1 38 14-4 
4 39-3 36 14-7 
6 26.9 33 $9.0 
— § 238 3 22.3 
10 33.6 28 13.7 
13 3-4 24 19-7 
16 8.3 38 $0.2 


3S 32.4 W. 


Central Line. 
Latirade, | Leneitede rom 
e e e . 
+I§ 39.3 12§ 2.0 W. 
17 10.0 120 34.3 
20 42.2 108 15.8 
22 2.9 102 9.0 
22 49.6 97 32-4 
23 17-7 93 43-2 
$23 33-2 go 25.6 
23 30.3 87 28.8 
23 37-7 84 48.2 
23 30.2 82 21.4 
23 17-4 80 6.2 
23 OF 77 59-7 
+22 38.7 76 1.4 
22 13.8 74 99 
2I 45-5 72 24.6 
aI 13-5 7° 44-4 
20 39.0 69 8.9 
20 2.8 67 37-5 
+19 24.2 66 9.9 
18 42.8 64 45-7 
17 58.9 63 24.5 
17 33.0 62 5.5 
16 25.0 6o 48.8 
15 34-7 59 33-9 
+24 42-4 58 20.5 
13 48.2 57 8.3 
12 51.8 85 57-0 
IX $3.2 54 46.2 
30 52.6 53 35-5 
9 $0.0 52 24-7 
+8 45-2 §1 13.2 
7 37-9 50 0.8 
6 28.2 48 46.9 
5 13-9 47 31.0 
4 08 46 12.3 
2 42.8 44 50-3 
+ I 23.3 43 23-8 
~oO 40 41 §2.0 
& 33-7 4° 12.8 
3 8.3 38 24-9 
4 48.9 36 25.8 
6 37.0 34 11.0 
—- 8 %,5 3% 35-2 
10 44-9 28 29.7 
13 15.6 24 35-5 
16 21.7 19 8.7 
22 43-3 3 57-7 W. 


Southern Limit 
Annalus Path. 
Latieade, | Lengiende from 
e 0 e e 
+15 13.0 124 55.0 W. 
16 5§-3 | 119 57.8 
20 22.3 108 7.8 
2I 43-9 102 4.0 
22 31.6 97 29-4 
23 %7 93 41.8 
+23 17.0 go 25.6 
23 24-0 87 29.7 
23 23.3 84 49-8 
23 16.3 82 23.6 
23 4-2 80 9.0 
22 47-5 78 3.0 
+22 26.7 76 5.2 
22 2.4 74 14.0 
2r 34.6 72 29.0 
21 3.0 JO 49.0 
20 28.9 69 13.7 
19 53-1 67 42.5 
+19 14.8 66 15.1 
18 33.8 64 52.1 
37 §0.2 63 30.0 
17 4-6 62 11.2 
16 16.8 6o 54.6 
15 26.7 59 39-9 
+14 34-8 58 26.8 
3 40-5 57 34.8 
12 44.2 56 3-7 
Ir 45-6 $4 52.9 
10 45-1 53 42-3 
9 42-5 52 31.6 
+ 8 37.7 §% 20.3 
7 30-3 50 8.2 
6 20.6 48 $4.6 
5 8.2 47 39-0 
3 $3-0 46 20.6 
2 34.8 44 58.9 
+ 33.2 43 32-8 
— © 12.5 42 1.4 
X 42.5 4° 22.7 
3 17-5 38 35-4 
4 58.5 36 36.9 
6 47. 34 23-0 
— 8 45.2 3z 48.2 
10 56.2 28 43.7 
13 27-8 24 51-3 
36 35.2 39 27-2 
23 6.8 4 5-3 W. 


so mt 


eo eo 


ee | 


10.3 


12.6 
24.0 
35-5 
19-2 
19.3 
22.2 
23-5 


CO a eee 
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WASHINGTON MEAN TIME. 





PHASES OF THE MiooN 
how M -a ? .cee (pearter > Vem t oet \puester. 

a . = ——_ 

46 @ a 4 hh @ 4 hb @ 

Janmaary 838443 January © 86 3976 January 1% 3 %.7 january 369 9 O% 
Betbeuary 2: 3 g2 Pebruary y 8 tro bebeuary 16 87 29% February 23 80 944 
March 9:8 Bo March 190 32 2 ©) March 93 4 ty§ March 24 8" $85 
Agua eocaugs | Spool yrg ase Aseal te sy rss | Apes 25° 4 39-7 
Mav s g 3st Mas 9 ¢3%§ Mav 19 mw ahg May 332 6 26.3 
May yo tg 35.4 June 719 $42 June 14 3 $33 June at 6 349 
ene 9 9 47H July 6 20 835 July sg tr ggs) July 30 220 OD 
ul aA 32 gyh = Naguet g time Nagra 98 32 te 4g Auguet 89 84 38.8 
August 87 10 suy September 3 6 g¢.0 “ptember to go Septembes 18 g 43.4 
September 3g go yi.a Oc tobes tz 252 Ont beg Y 23 3387 Ont bes 8 4 «OF 


Ode te tees 26 6 ty8 Octobrs gt as a8 7 Noveubes) 8 16 989 November 16 30 938 
November 23 16 t1 5 November go 10 6 § December 8 68 46.2 December 16 33 13.9 
Deveutes a3 a go) Decenter yo 2 1% 45 


APOGFE FFRIGER. AND GREATEST LIBRATION 


Ap~wees. Perigre. y Createcs f st-soteem. 

— «oe ar a a oe a ee a 
January ee 5.8) «January 24 35 January §-3243W January 17 35 36 t 
telsuary & of hebdsvary 19 90.4 ebruasry 2: 10 20M. Febsuary 214 0 g6F. 
Match 9 ty4 Masih 19 ty 8 February 37 16 gg W. March %4 otk. 
Apeu 4693 Apel 37 36) March 36 r2 8 W April 13 4 $4 F. 
May 8365 May 39 143: April 33 9 39 W! May 9 t0 sgt. 
Mav ahi1->' June 33.324 Vay 33 4 19 W'! Jane 6 9 48F. 
June 26 $4 July 23 of June 19 7 8W July 3 87 33 & 
Julv es 3:6 August 7 $7 Julv 16 39 g2 W! Jalv 30 8 yak. 
August 89 1% ¢ 0 Nepter.tes 2 gt Avy cot 83 30 g2 WW Aug oot ag 36 37 FE. 
Septerileg 6 sto) Se ptenJdef 38 93 September g 8 OW Scptenuberss 12 yo F 
Oe te es te ay, Ot tet 96 3:3 Oh t foes $14 7 W Ghteber 30 8@ go F 
Noves.ter to 3g LN wetter a3 aty November 2 af 28 Wo Novembes sy at 57 F 
Der eet 9.376 Decer tert as tea  Newember ay ay tp Wo December i6 ¢ ok 

| Decset ter 2% 6 go W 


FORMULA FOR THE LIHRATION OF THE WOON 
Pur’ the mi’ atan -f the amen’s equate: to the ow jor tert’ sf 85, 
ce (the mene bang? fe of the mwas aaendmg axe ae page 3°": of the mean lnagitede 
4 the deaee og nele of the mune mua ¢ 
« the angle at the «cwatre af the meas dick made br «a lemar mreehian with the ciscle af 
‘or wat. © Gc atte from oth *. east ap ‘che apg arect {08 
a @ a 4 tho at g aront > agi ‘e Latituche frit amen a an! dex l.astne of the Ga. Ce Cree tedd 
f ¢ pesca. a8 
A the wermancatra hog. ate of the earth c-eate:! ua the muee eqaatic from tts deacend- 
"“g Bar as 
@e7* « f tho yg ot te Ae *.c.68 ae prae sce where the. val see fw t'o wear ate g 68 
te s ate “eo 4B g's be or.d lat tole mar t'em te ff on! f * any tame by means of the 


4. er-gticm.a Me O89 + mo wk te ta? .-8 g :°8 t. § -ge8 rw an! aor =— 
a. 4 - @' ¢° wna ae - Ay 
@e snsi.e ee ‘ . ‘eo buS3 it 
tam Am wan /eanm .. — 4) ; ME S77: 
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i [\e  eont mhbrg' te wile Ae € | 
wm eet Te oe TY 
cra? cme 8 a 





418 






a 
45 
51 
75 

rol 


103 
105 
3 
4 


15 


0 


23 
26 


a a a 
~ 


y 

pt 
64 
| 





7 
{ 
| 9 
1! 
& 
17 
18 
19 
20 
21 
| 


22 
23 


26 


27 
28 


36 


f 
¢ 


y 
118 


125 


; 136 
' 139 
= 37 
1 39 

40 


STARS OCCULTED BY THE MOON. 


Name of Star. 


Piscium 
Piscium 
Piscium 
Piscium 
Piscium 


Piscium 
Piscium 
Arietis . 
Arietis . 
Arietis . 


Arietis . 
B.A. C. 
Arietis . . 
Arietis . . 
Arietis . ° 


686. 


Arietis 
Arietis 
Arietis 
Arietis 
Tauri . 


Tauri 
Tauri 
Pleiadum 
Tauri. 
Tauri . 


Tauri . 
Tauri . 
Tauri 

Tauri . 
Tauri . 


e,e o t @ 


Tauri 

Tauri 
Tauri. . 
B A.C. 1192 
Taun . 


T-un . ° 
Tauri . . 
Tauri . : 
Tauri . . 
Tauri . . 
Tauri . ° 
Tauri... . 
Geminorum . 


Geminorum . 
Geminorum . 


\ : 
‘ « Gemuinorum . 


{_ 


5:3 


OonN 


ADARAWHW AM 
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» wD wD WD bw 


30 
34 
38 


8 
17.828 
23.262 

4-859 
8.496 
15.910 


42.081 

7-305 
59-649 
35-635 
43-350 


54-992 

8.791 
23-700 
25.058 
51-734 


§7:972 
33-460 
13-419 
25-2 17 
20.535 


54-546 
37- I o9 
40.764 


38 45-460 


39 


39 
39 
39 
39 
40 


42 


3 


56 8.282 


0.970 


4-523 
41.765 
46.224 


54-761 
12.678 


49-669 
2.162 
3-420 
7.127 

12.019 


33-433 

1.158 
18.874 
56.165 


21.135 


51.242 
36.190 
§8.728 
26.533 

6.423 





—0.0027 
0.0012 
+0.0032 
+0.0011 
+0.0004 


+0.0007 
—0.0004 
—0.0030 
~0.0126 
-0.001 3 
0.0011 


e e 


+ 7 37 
7 7 
6 23 
12 24 
14 8 


+16 6 
15 §2 
16 53 
16 26 
17 18 


+19 0 
19 7 
19 25 
19 12 
19 23 


+21 30 
IQ 34 
24 21 
22 26 
24 7 


1 +22 §2 


24 59 
23 57 
23 47 
24 30 


+24 8 
24 2 
24 13 
24 12 
23 37 


+23 32 
23 44 
23 49 
25 16 
23 49 


| +26 12 


27 6 
25 23 
25 4 
25 50 


+27 35 
25 56 
25 30 
26 12 
26 3 


+24 21 


5-37" 
18.25 
11.61 
14.04 

5-31 


10.11 
59-73 
47-34 


34-23 
52.1% 


51.16 


54-76 
28.34 
58.72 
§2.88 


58.23 
20.65 
32-55 
55-80 

7.08 


11.76 
46.30 
54.82 
21.29 
56.62 


37°77 
44-32 
§7-38 
21.60 
38.20 


28.24 
17.83 
17-99 

4-00 
19.61 


43-06 
15.01 


9.88 |. 


0.81 
20.97 


16.00 
27.40 
14.50 
57-68 
13.07 | 
42.96 | 





—0.116 
0.032 


—0.012 
0.055 
0.056 
—0. 224 
O.043 


—0.0$3 
—6.021 
0.059 
—-0.059 
~0.059 


6.059 
0.059 
0.059 
~0.059 
~6.059 


—0.0§9 
—0.059 
—0.059 
—O-1$3 


—0.048 
-0.08,4 
~0.037 
-0.030 
—0.031 


-O.01! 
-0.003 
—0.001 
+0.071 
-—0.028 
0.021 
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STARS OCCULTED: BY THE MOON. 


43 Oeminorum rs 
49 Genunorum , 


BAC 


2363, 


g2 Geminorum . 
A Geminorum . 


g8 Geminorum . 
e Geminorum . 
82 Geminorum . 
yg Geminorum . 
7 Canin. ° 
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oy Cances 


PACancn. 
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- 
é 
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34 
ta 
2° 
24 
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44 
44 
4° 
34 


BAC 


Cancun 


Cancm . 


BAC 
Cancers 


BAC 


Caneun. 


(hans re ° 


BRAC 
Cancers 
Cancers 


BAC 


Carscars 
C ausers 
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2783 


e e e e 
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420 STARS OCCULTED BY THE MOON. 
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MEAN PLACES FOR 1897.0. (January o“.0—o#.624, Washington.) 


Name of Stas. Maga Right Ascension. 





h wg 


+ § 17 11.88 —0.067 


35 Sextantis . . -| 627 10 37 59. "382 

37 Sextantis. . 6.3 1 10 40 43.996 6 54 57-22 0.038 

@ Leonis. . §-3 | 10 55 14.451 4 10 13.10 —0.028 

pf’ Leonis . . 5.7] i 8 29.264 © 29 26.61 0.012 

75 Leonis. . . 5-7 | II I 59.400 2 34 35-54 —0. 164 

76 Leonis . ; e 6.3 | Ir 13 37.713 + 2 12 53.68 0.066 

79 Leonis . ; . 6.0] rz 18 45.176 + I 58 21.99 0.052 

e Leonis. . . 5.3) Il 25 3-112 - 226 6.80 -0.073 

B. A. C. 4006 . 6.1 [| rr 45 46.438 4 45 38.94 - 0.023 

g Virginis . 5.7 | 12 28 27.696 8 53 2.87 0.014 

zx Virginis «tia 5-2] 12 33 55-742 - 7 25 44-30 0.043 

¢ Virginis . . 5.2] 12 48 59.714 8 58 47.02 0.034 

69 Virginis ° . §.0 | 13 22 57.403 1§ 26 23.69 ~0,003 

75 Virginis ‘ . 6.0 | 13 27 21.488 14 49 59.70 0.0123 

83 Virginis ‘ ‘ 6.0 | 13 38 56.364 1§ 39 41.00 —0.03! 

' 85 Virginis . . 6.5] 13 40 2.172 -1§ 14 59.96 0.043 

| 87 Virginis . 5-8] 13 4 49.117 17 20 38.97 —0.048 

| 89 Virginis ‘ 5-41 13 44 16.438 17 37 16.51 —0.051 

| B. A.C. 4722 : 581 14 9 43-493 17 43 12.78 0.015 
| B. A. C. 4923 : 7-31 14 51 26.6 20 56 56.31 —2.646 | 
| 42 Libra . : 5-7 1 15 34 11.472 -23 28 59.59 | fos; | 

| 6 Scorpii . : §-3 1 15 44 46.828 25 26 18.18 0.061 

| A? Scorpii. : . 6.21 15 47 25-541 25 1 10.79 -0.039 

| B. A.C. 5253 . 5-8 | 15 47 44-664 24 13 33-55 0.030 

B.A. C. 5254 ‘ 5-8] 1§ 47 47-946 23 40 15.37 0.017 

3 Scorpti. ‘ . 6.71 15 48 28.443 —24 56 17.07 —0.028 

4 Scorpu. ° ‘ 6.31 15 49 16.563 25 57 44-69 0.037 

x Scorpn. ° ‘ 3-41 15 §2 37-171 25 49 2.72 ~0.045 

B. A.C. 5314 ‘ 5-71 15 57 7.130 25 34 39.61 ~0.028 

B.A. C. §347 : 6.0] 16 1 §0.917 26 2 58.21 40.114 

| ¢ Scorpn . ° 3-41 16 14 55.560 -25 20 43.69 | —0.026 

' 22 Scorpu. ° 5.5 | 16 23 56.929 24 §3 18.71 0.033 

25 Scorpn. ‘ ; 7.0} 16 40 32.978 25 20 26.24 —0.004 

_ 31 Ophiuchi ; 6.7 | 16 58 23.339 25 29 53-13 0.084 

B A.C. 5800 ° 7-51 17 7 49.325 26 51 40.46 0.104 

A Ophiuchi . 49] 17 9 0.867 -26 27 4.36 —1.156 

B A.C. 5813 ; 6.81 17 9 53-369 26 23 54.06 —1.158 

38 Ophiuchi : 6.7] 17 11 15.128 26 30 56.62 -0.074 

43 Ophiuchi . 5.8 | 17 16 52.580 28 2 34.75 —0.065 

3 Sagittarii . 4-6] 17 41 4556 27 47 29.51 0.030 

| 63 Ophiuch. ° 6.6 | 17 48 33.742 —24 §1 58.27 | +0002 

B A.C. 6194 . gr] r8 rr 36.115 27 4 45.12 | 40.090 

B A.C. 6304 ° 7.0) 18 26 56.555 2411 4.41 | = —o.021 

24 Sagittarn ° 5-9 | 18 27 35.952 24 6 31.08 —0.009 

25 Sagittari . 6.3 | 38 28 14987 24 18 1.22 +0.009 

26 Sagittarii . 6.6 | 18 35 34.670 -23 §§ 45.06, -a.090 
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Nome of Star Make | Miah Ancenten |p Amat Oeciincden _—s 
h o@ ° e ° ° ° ° 

B A.C. 6369 . ° 18 38 29655 -ocorr | -25 6 49 31 -aoy 

! g Sagittaris 2 18 39 1320) | +ta0org | 270 5 gh 10 0.096 

:  @ Sagittar . : 19 QtZ4us | savory 25 26 2.75 -Q.a4s 

BAC 0607 . : 19 84 327592 oovusg ff 22 35 39.79 -2.020 

ySagittarmm 2. wl 19 19 0.474 | so.cvyo | 24 92 70.16 -o.ts 

_ pPSagttani—. . . 89 19 7.020 ¢o.co1r | -24 36 $3.10 -0.037 

1. yYSagittarnn  . ° : 1g 39 85 H34 -O.0034 24 0X 604! -a017 

A Saguitar, ° : Ty 2) 40455 eoovor | 24 56 40 yo -0.033 

A*Sagittaru. ° ; tg 30 26 364 +0 0037 | 25 6 38.71 -0.037 

$3 Sagittarn =. ‘ ° 89 33 38 ww -acosg | 23 39 43 68 0.053 

B.A C 6727 ° . 29 33 $5-650 eaanss | 23 39 $2.55 “2.015 

4 Capmeorns . ° . 20 38 68 328 +a.con7 | 22 7 40.78 acs 

e Capecornt . . . 20 33 37.067 ~O.0004 19 26 23.66 -o.008 

p Capenorni . ° 20 322 59.186 -acor3 | 18 go 24.66 0.030 

BAC 7044 ° ° 20 323 7.701 40.0007 18 12 48.80 ~o.148 

o Caprmornt . ° ‘ 20 23 $9.63: ¢40.co0: | -18 ¢5 236.43 —O.08y 

: @ Capriorn . : ° 20 3% 11.226 -0.0081 18 yo 3.61 ~e.0as 

89 Capexorn: . ° ° 20 48 54.649 -0.0051 18 28 44.08 0.019 

BAC 7263 ° 20 $8 $4651 coangs | 16 35 41.52 0.039 

1 91 Capecoras . ° : 20 §§ 3.989 aoogo | 17 §§ $6.07 ¢0.0n1 
| 

@Capncorm . ‘ az 0 9§t4 40.0047 | -17 38 32.03 -2.075 

J 29 Capreorns . . ° at 10) 3.80 ¢o.0016 | 25 36 gho8 “O.003 

38 Ayguariu , ° ° az 28 33 gQ00 eoocss | 23 1g 32.83 - A008 

42 Capriorn . ° ° at 3$ g6910 © ougo 14 30 24 20 “0. 904 

4 Capncorni . ° ° Bt 40 $9472 caousg | 38 50 25.09 -Q0s8 

| go Caprxcorni . ° . Br 4: Bo: +o.0009 | -23 10 131.50 “Org? 

36 Aquaru . ° ° 22 4 Gofb +0 0038 8 4: 31.40 +2 045 

? Aqua : ° ° 23 § 2.344 +0. cos8 33 89 37.3§ +0.040 

Kb AC 7774 ° ° 22 28 26.245 -@ cos! 33 22.04 e028 

° ° 22 34 46.804 ¢e.co006 20 37.69 —a,cu8 


e Aquarz . 
| BAC 7%04 . 


e Ayuaris . e 
67 A-yuari . ° 


43 $2.3 oe 
4$ 33.50 0.122 
30 Ow +0 005 


22 33 35.390 | -cacop 
22 37 $2.453 -0.6087 


=“GQCOuUwn WEQMSD WV ow 
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BAC 7458 (meen 22 42 38 405 0190 47-33 - © 286 
BAC 7y%6 ; 23 49 52497 | +oenns 32 tu 58 +0.003 

| BA C. 7993 ° e a2 $f $7 253 “econ | - 22 38.25 0.001 
BAC 8517 ° e 23 560 13.8 o « ef § 8§ $8.0 ea 

@ Biwiutn ° ° e 23 28 Yyrtly soengs | + 0 41 29 39 “ors! 
9 Pissum ° e . 25 28 §3.362 eac0ys | + 0 33 23.00 ; 2.043 
U2 Precise ° ° e 23 24 33476 | -aco10 f - 30 Bs | -a.010 
3g Prscsum ° ; ° 23 39 12461 | -aeoyy 1 + © 44 98 34 “0 a4t 
16 Piecaaen . : : 23 38 7987 “Ouse 838 g0.18 | cag 
4 Poesum ° e e a3 36 47 444 | acugs 2382 40 7y “A I7§ 
tg Pisium ° ° ° 2348 760%), -ccsge 2 $4 §§-«0 “aos 
23 Base uuin ° ° . 23 40 41 B44 ~a.cons 3238 37.5%), -acgo 
2¢ Bascsam . ° ; 3347 4% 227 6 enconr Fos 38 3.56 2016 

















422 OOCULTATIONS, 1897. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JANUARY. 
Tus Stan's At Conyuxcrion m R.A. Limiting | 
Red pe srom A w 
1997.0. 
Name, Mag;_" Dea! ation. Mean Time. y 
de as 
e o 6 6 d bh m e e 
NEW i MOON. 
Mercury ~20 30.5] & © 34.4) -— © §2.3| 40.1373 /0.5075| +0.16921 +30 | —35 
19 Capricorni 6.z| -0.28] — 6.2 18 18.9 Iz 128] + 9 23.9] -0.0418 | 0.5456| 0.20631 +32 | -46 
2x Capricorni 64] 026] 6.0] 17 56.0 13 59.4] zr 55.2/ 0 1387/0.5430| 0.2104) +43 |-36 
8 Capricorni 4-1] o24|/ 5.8 17 38.6 16 19.9] — 9 39.3| +0.3334/0.5415! 0.21431+53 -as | 
29 Capricorni 5-7| -0.23| — 5.4] -15 36.1 20 55.9] — § 12.4] -0.8104/ 0.5366) +0.21991~ 6|-90: 
42 Capricorni §6| 0.13 48 143057 & 9 19.5| + 6 47.3/ +0.85399/0.5256| 0.23371475/+ 3 
50 Capricorni 6.9) o12 4-2 32 10.3 Ir §2.3| + 9 1§.3| -1.0178|0.5235| 0.23611-16|-go 
é Aquarii 6.8] 003] 3.5 IZ 19.3 23 49.7| -— 3 9.2] +0.9718]0.5144| 024531479! +4r0 
B.A.C.7774 | 64] 0.02| 2.9 9 33-3] 6 3 58] +0 1.0] -O&r§5/05122| 024731435] -49 
p Aquarii 5.6| -0.01| - 2.5] - 8 20.3 4 49.3] + 3 41.2] -0.9861 0.5110 | +0.2483 | -12 | -go, 
B. A. C. 7804 6.2} o.oo] 23 7 41.9 6 33.5] + 3 22.2| -%.2400/0.5091/ 0.2493]-31}-90° 
67 Aquarii 6.4| +0.08 1.6 7 30.1 16 §3.0| -r0 36.0] +1.1477] 0.5038} 0.2534¢]+82|+21: 
B. A. C.7951 6.7| 0.08 0.8 4 45.8 Ig 2x.8| -— 8 11.4| -1.1669/0.5025| 0.25424 -23]-g0' 
B. A. C. 7986 5-9] 0.12 0.8 5 32.2 23 16.4] — 4 23.5| +0.6609/0.5006/ 0.25511 +84 / - 9 
B. A. C. 7993 6.6] 40.13] - 0.7] - § 21.6] 7 © 24.3| - 3 17.5| 40.7606] 0.5001] +0.2553) +80| - 4 
B. A. C. 8017 6.1] o15| -— a6 § 16.0 241.4] — 2 4.3] +3.24391/0.4990| 0.25571+85 +29! 
r2 Piscium 6.8) 026; + 1.2] - x 36x 17 58.7| 10 12.4] +1.1993|0.4937| 0.2561 1+88/ +25; 
15 Piscium 6.6] 026] 24] +0 447 23 166] - 7 0.0] -0.§088/0.4929! 0.25581 +17 /-73| 
16 Piscium 58] 026| 2.6 I 31.9 21 47.2| ~ 6 30.2| -1.2350]0.4928| 0.2556]-28! -88 
A Piscium 4-5] +0.29| +25] +1 312.81 8 0 55.0| —- 3 27.6} -0.0905] 0.4921 | +0.2551 1438 48! 
19 Pisciam 4:9] 0.30 3.3 2 $5.0 3 19.2] — 2 7.4] +3.3355/0.4917/ 0.25471-39| -87| 
22 Piscium 5.0] 0.34 3.3 2 21.5 6 244| + X §2.8/ 40.0572/0.4913| 0.253814+46 -40| 
25 Piscium 6.41 035] 3.0 I 3%. 7 #5) + 2 28.9} +1.1322|/04913| 0.2537] +90| +20 
45 Piscium 69/1 049] $7) 7 7-49 @ x 98] - 3 52.4] -0.4676/0.4907| 024641+19|-50' 
gr Piscium 88} +0.53| + 5.6] + 6 23.3 4 53.0| — © 15.3] +1.2540/0.4910| +0.2449] +90 | +33: 
75 Piscium 60} o69| 85 12 24.4 23 40.4) — § 58.8} -0.9070/0.4948| 0.2351 ]- 6/-78, 
9 Piscium 3-7] 083 9-7 34 49.1110 13 7.7] +7 5.8! -0.5456|0.4995| 0.2188] 425 | -68 
tor Piscium 6.3} 086 9.6 14 8.2 15 25.8] +9 19.9| +0.7105|0.5004| 0.2160] +90 o| 
103 Piscium 6.8] 087] 10.3 16 6.3 37 1§8| +11 68] -1.0758|0.5012| 0.2143]-18! 74: 
z05 Pisciam 6.3| 40.88] +102] +15 53.2 17 29.2| +11 19.9| -0.7850 o 5014! +0.2140]+ 1|-67 
3 Arietis 6.0} 092} 10.7 16 54.0 2x 8x] -9 7.5} -1.1330]/05029' 0.2100]-23 73! 
4 Ariectis 5-7| 0.93) 10.6 16 26.6 ax 58.9| ~— 8 18.2] -0.4534]0.5034, 0.2090[1+19|-6:. 
¢ Arietis 5-7| 098! 10.9 17 19.08 11 2 47.0] — 3 38.3| -0.4283/0.5058 0 2033] +20 -5§9, 
1g Arietis 5-7] 1.06] 11.6 19 1.0 9 38.5] +3 13.3] -0.9447/0.5094' 0.1946]- 9 “7% | 
B. A. C. 686 7-2} +3.08 | +23.6] +z9 8.x Iz 18.6] + 4 38.3] -0.7521|0.5103| +0.1924]+ 2|-69_ 
6 Arietis 5-7) wr} 14.7 19 25.7 13 29.2| + 6 44.9/ ~0.6004/0.5116| 0.1894]+ 8/-70, 
23 Arietis 7-5| x.x2]) 11.9 19 13.2 tq 0.6] +7 15.4} -0.3311/05119/ 0.1887] +251 -52) 
26 Arietis 6.0] x19] 12.7] 19 24.2 19 49.4] —Ir 6.41 40.5403(0.5153| 0.1803] +78|- 5 
» Arictis $7] 3.25] 12.5 2I 31.2 23 $33] -~ 7 99/| —r.0819]05178| 01740] -21 | -68: 
¢ Arictis 4-6] +1.38] +12.2] +20 55.9128 9 56.9] + 2 35.0| +1.2369/0.5242| 40.1576 +44 ' 
64 Arietis 5-71 356] 3128] 24 213.8 aI $§.5| - 9 493| -07885/0.5322] a213571- r|-66 
7 Tauri 6.0] 31.62] 126] 24 7.3128 2 41.5] — § 127! 40 1013[0.5353| 022631+49/ ~-ar 
tx Tauri 6.7} 1.68) 12.7 25 oo § 37.6] - 2 22.4| -0.§015|0.5372] Oxz20g)+z2/ -§3: 
g Pieiadum 6.3} 3.70] 42.3] 23 58.2 7 30.7! - 0 331/ 408549/0.5385| 0.1165} +90. +21: 
t7 Tauri 4-3] 41.70] +12.2] +23 47.6 7 32.8] -— © 31.2] #2.0§21 | 0.5385 | 40.2164] +90 +33, 
18 Tauri 6.3) r.71] 32.4] 24 31.2 7 40.0] — © 24.0} +0 2680/0.5386/ 0.2162] -60/-22: 
(19 Tauri §0/ 170} 123 24 88 7 41.7] - © 22.4; +06798/0.5386| arzr6r]+g0/¢r0 
20 Tauri §O) 71] 12.3 24 29 7 58.9] -~0 §.8| 408209/0.5388/ 0.11553 +90/ +18 
at Tauri 7-Of 3.71] 123| 24 14.2 8 31.0] ~0 38] +06195/05388| o1:551+88/¢ 7| 
, 22 Tauri. 7-0] 43.73 | +32.39| +424 32.6 8 49 © 00 +0.6560 | 0 $388 +0.313§31490/+4 9, 
i” Taari 3-3] 1.72[ 322 23 47.4 8 45.1} + 0 38.8) +2.1938 © 5393| 92139) +90 +46 
, 28 Tauri 6.2] 1.72] 12.2 23 49.5 9 32.2] + © 34.3) +1.2434/05395| Orr82 +90 +52 
B. A.C. 8192 6.0] 1.74] 32.8] 2§ 163 10 1.4| +: §26 -02903/0.5401| Ori3a] +27) -40 
p Tauri 60] 1.88| s:2.2 26 12.9 19 20.6] ¢10 529! -o 3797|0.5460| oOog07]1 +22 “43! 
| ¢@ Taari 53] #3.95| oza.2) «a7 6.5 23 35-71 -9 o7| 0.9934 | 0.5484 | 10.0810] —29 | -63' 
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“ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
JANUARY. 
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75 Virginis 
83 Virginis 
85 Virginis 
B. A. C. 4722 


B. A. C. §2§3 
3 Scorpii 
4 Seorpii 
«x Scorpii 
B. A. C. §3%4 
B. A. C. §347 
6 Scorpii 


a Scorpii 

B. A. C. §800 
A Ophiuchi 

B. A.C. 5813 
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3 Sagittarii 
B. A. C. 6194 
B. A. C. 6369 
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2 Sagittarii 
A Sagittarii 
A* Sagittarii 
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B. A.C. 7952 
B. A.C. 

B. A.C. 7993 
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2 Pisciam 
1§ Piscium 
16 Piscium 
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2§ Piscium 
4§ Piscium 
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y Piscium 
ror Pisciam 


103 Pisciom 
105 Piscium 
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4 Ariotis 


8 
5.2] 43.40 
6.0; 1.20 
6.0] 1.14 
6.5] 1.14 
5.8| 1.00 
§.7| +0.61 
5:3} 9.57 
§.2| 0.56 
5.8) 0.56 
6.7| 0.55 
6.3| +0.54 
3-4| 2.53 
5-7| 0.§2 
6.0} 0.50 
3-4] 945 
1.2] +0.42 
7.5{ 0.26 
49| 0.26 
68} 026 
6.7) 0.25 
5.8! +023 

4-6] 0.17 
§.r] 0.09 
6.2] 0.03 
3:7] 0.03 
2.3} +0.02 
§.4| -0.02 
§.4| 9.02 
6.3] 9.02 
§.6| 0.02 

5-7 | —0.04 
4-7 | —0.04 1 
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6.4] 40.0% 
6.7} 0.00 
5.9{ 003 
6.6] o02 
6.6] +007 
68] o.10 
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5.8} 0.09 
45] 0.10 
4.9| +0.32 
§.0} O13 
6.4] 0.35 
69] 0.24 
6.0} o 38 
3-7| +049 
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68); 9053 | 
6.3) 054 
6.0] 0.57 
5-7| +0.58 
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0.9295 | 9.5590 | 
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0.9313 | 0.5944 
~0.992§ ' 0.5945 
-0.8835 , 0.5945 
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426 OCCULTATIONS, 1897. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
FEBRUARY. 
Ts Stan's Av Conjunction um R. A. 
Red'ns from 
Name. Mag 1897.0. A nation. 
da aé 
r] id e ] h 

w? Cancri 6.0] +2.73| - 7.2| +1§ 22.0 6 38.0 + 5§ 15.0: 
7 Leonis 6.3) 2.73 8.7 14 50.2 2 2.0 -— 9 402 -0.5§660/ 0.5445 
tr Leonis 68] 2.73 8.8 14 48.6 3 08. - 8 43.3 -0.7732/0.5442 
|» Leonis 6.0] 2.73 9.1 14 29.4 8 37-7. — 6 11.7! -1.0770] 0.5435 
18 Leonis 6.0] 2.71 9.4 12 16.9 6 §2.3 —- 4 59.5} +0.8773] 0.5432 
| 19 Leonis 6.0] +2.69/ - 9.5] +2 2.5 7 21.3. - 4 313.6! +2.0036/] 0.5430 
21 Leonis 6.8] 2.70 9.7 12 19.2 8 54.5 -3 1.51 40.3347 | 0.5426 
| 23 Leonis 6.3] 2.72] 97 13 32.7 8 59.5 ~- 2 §6.7, 0.9361 | 0.5426 
| » Leonis §.3} 2.70| 10.1% 12 56.0 122188 +0 15.9, —1.3414] 0.5417 
| A Leonis 47| 2.67| 10.7| 10 300 16 48.9 + 4 37.1] 40.1940| 0.5406 
44 Leonis 6.0) +2.63/ -11.7] +9 18.3] 17 0 52.9 -11 35.1 | -0.6958| 0.5391 
48 Leonis §.§| 260] 12.1 7 28.8 § 21.3 - 7 1§.§ -0.0371| 0.5383 
35' Sextantis 6.2| 2.54] 12.5 5 17.0 9 21.2 -— 3 23.7, +1.1092]0.5378 ' 
37 Sextantis 6.3} 2.56] 12.7 6 54.7 10 38.1. —2 9.2 -0.8868 | 0.5377 
d@ Leonis §.3] 2.50] 13.2 4 10.0 17 25.5. + 4 24.9 +0.0302 | 0.5371 
f' Leonis 6.2] +2.48| -13.4] + 2 30.7 20 256 +7 19.1' +0.8720/ 0.5370 
75 Leonis 5.7| 2.46] 13.8 2 34.4118 x 16.4 -11 §9.7 -0 5338 | 0.5370 
| 76 Leonis 6.3] 2.45] 13.8 2 12.7 2 24 -It %§.1° -0 3827/0 5370 
| 79 Leonis 6.0] 245] 14.0| + t 581 4 26.4 - 8 56.0| -0.8063] 0.5372, 
v Leonis 4-4] 2.39] 14.2] - 0 15.5 30 29.2 - 3. §.1, -0.2§05 | 0.§375 
g Virginis §.7| +2.22] -14.2| -- 8 §3.37 10 12 47.0 - : 39.8: +1.1554105431 
| x Virginis §.2| 2.20] 14.5 7 26.0 15 168 +0 45.0 -0.9729/ 0.5439 
| 75 Virginis 6.0} 2.01] 13.4 14 50.2120 15 99 -O 1154 +0.3379/9.5545 
| 83 Virginis 6.0] 1.98|/ 13.0 18 39.9 20 12.7 + 4 40.7 -00307 | 0.5570 
| 85 Virginis 6.§] 41.97] 13.2 15 15.2 20 41:1 + 6§ 8. -0.§§40/0.5572 
B. A. C. 4722 §.8| +1.87| -12.¢] -17 43.4121 9 228 —- 6 37.9, -0.9008|05667, 
42 Librse $-7| 1.87 9.6] 23 29.2) 38 19 49.5 + 2 26.1, -1.0558 | 0.5825 
4 Scorpii 5-31 3.53] 87] 25 26.4 23599 +6265 +0 4036 05836 
A‘ Scorpii §.2{ 3.52 8.8 25 1.3783 x 2.3 +7 265 -0 1434105846 
B.A. C. §253 5.8! x.9r g.t 24 13. xr 98 +7 33.7 - 0.9629 | 0.5846 | 
3 Scorpii 6.7/ +3.5r] - 88] —-24 56.4 I 27.0; +7 $0.1 -0.2738 | 0.5847 
4 Scorpii 6.3] 1.51 8.5| 25 $7.9 145.9, + 8 8.3 +0.7292 | 0 $849 , 
© Scorpi 3-4} 1.50] 85] 25 49.2 3 45 +9 238 +0 4353) 058531 
B. A. C. $314 5.7| 1.48 8.5 25 348 450.0 +33 §2 +0.0015!0.5860 
| B. A.C. 5347. | 601 1.46{ 82] 26 31 6408 -11 8&5 10.2898 | 0. 5865 
' @ Scorpii 3.4] +r.4r] — 8.3] -ag 209 11 46.0 - 6 11.6 -08978 0 5885 
a Scorpii 1.2{ 1.38] 78) 26 12.3 14 $5.9 - 3 93° -0.283610.5887 
| B. A.C §800 75 1.20 6.7 26 518/234 8 11.0 -10 362 -0 4736) 0.5902 
A Ophiuchi 49' 1.20 6.8 26 27.2 8 385 -10 9.8 -ogo4go 0 §90! 
B. A.C. 5813 6.8 | 1.39 6.8 26 24.0 8 588 - 9 §0.3 -0.9656 © §901 | 
38 Ophiuchi 6.7| +1.19] - 68] -26 31.1 9 303 -9 20: -08562 0 5901 
43 Ophiuchi §8 1.17 6.1 28 2.7 31404) -— 7 3§.3° 406734 0.5809, 
3 Sagittarii 46: 1.06 5.9 27 47.6 2x 3.8; + 1.435 10.4308 0.5583} 
B. A.C. 6194 §.1| 094 §.3 27 48138 8 57.0, -10 49.8 +00987 0 5841, 
B A C. 6394 62 082 5.3 25 69 19 37.8' - © 24.2 -1 2237 0§79! 
¢ Sagittarii 3:7: +083) - 47] -27 $94 19553 - 0 17.2 108547 05788 
o Sagittarii 2.3] 9.79) 47 26 256 23 487, + 3 27.0 +0 5008 0.5706 
vy’ Sagittarii §4| 067: 45 24 426) 86 12 10.5; - 8 39.3 +0 0695 0 5656 
x? Sagittarii 6.3| 067 4-5 24 369 1212.9 - 8 370 -0.0234 0 5656, 
x’ Sagittarii §6| o67 4-7 24 99 12 16.5 8 336, -0.4852 0 5680, 
A' Sagittarii 5-71 40.64) - 42| -24 567 16 407)  - 4 192. 409039 0 $654, 
| A* Sagittarii 47, 264 4.2 25 67 16 575 - 4 29 13837 05052 
| $3 Sagittarii 67) 062 45] 23 395 18 185, - 2 449, -02158 0 §%42 
B A C 6727 62| 062' 45 23 40.0 18 259; -2 373 -01Q02 O Stet 
4 Capricorni 6.2) 049. 40 22 7.74 87 10 $44, -10 44.6, 105036 05516, 

« Capricorni 5-3 40.40 | - 44] -18 30.1 20 $4.0] - 3 56 
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428 OCCULTATIONS, 1897. 
ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
MARCH. 

Tux Stas's Az Conyuncrion m RA. [Limiting 
Red‘as trom | w flour Angle ; 
Name. Mag. re Desination| Meca Time. | 27 yi[#“] xy INS 
° - ¢ @€d@ bh am h m °| ° 
B. A. C. 2788 6.0 42.54 - 28] +2z 43) 14 2 §9/ — 6 37.8} 40.0994 1/05492| -0.17991+46 —29 
9 Cancri 5.4| 260} 2.6] 20 47.4 7 38.0| -— 2 17.3| -0.6600/0.5482/ 0.187184 7 | 68 
35 Cancri 6.3| 2.59 3.0 19 56.6 8 49.1} -—0 8.6) +0.0010/ 0.5481] 0.1895] +43, - 33 
B. A. C. 2899 7.2} 2.59 3-4 19 37-5 9 55-5| +O 5$.§} 40.3214 /0.5475| O.1916] +50 -26 
1 38 Cancri 7.0| 2.60 3-4 zo 8.5 10 47.1] + I 4§.4| -0.§806/ 0.5473] 01933] +12 -65 
B. A. C. 2914 7.2! +2.60| - 3.5] +19 54.2 10 §0.9| + X 49.2] —0 3445 |0.5473| -0.193410425 -51 
| 39 Cancri 7.0, 2.61 3.3 20 22.1 10 §7.5| + 2 §5.4| -0.8533/0.5473| 0.19361 4'-70 
| 40 Cancri 7-3| 2.61 33 20 20.3 10 59.8; + 3 57.6| -0.8229/0.5472| 0.19381- 2 -70 
; B. A. C. 2919 7.3| 2.60 34 20 1.9 XZ 5.0| +2 26] ~0.§25310.5472| 0.13939] +3r5 -62 
' @ Cancri 7.2; 260; 3.5 19 54.5 1X 7.2) +2 4.8} -0.4030/0.5472| 0.19398 +21 -§5 
e¢ Cancri 7.%| 42.61) — 3.4] +420 5.0 IZ 14.4] + @ 13.7] -0.6086/ 0.5472| -0.1942] +10 -66 
B. A. C. 293% 7.§| 2.61 3.5 20 14.4 IX 44.3] + 2 406} -0.8689/0.5471] 0.19§11- § -70 
6 Cancri 4.0} 260] 42 38 33.9 13 2.8! + § 56.4] +0.6530/0.5469/] 019781490, o 
68 Cancri 7-§| 2.64 5.5 t7 29.0 20 4$.7| +11 23.5} +0.3558/0.5456| 0.2118) +52 -27 
B. A. C. 3303 7.5| 2.66 5.8 I7 31.5 22 49.0] -10 37.5] -0.3232/0.5452] 0.2153] +26 '- 53 
ne, Cancri 6.3| +264] - 66] +25 245915 3 37.0] - 7 §§.2] +1.2§36/ 0.5445] -0.2200] +90 +39 
wv, Cancri 6.0} 2.65 67 I§ 22.0 2558) — 6 39.0] +1.0087/0.5444| 0.2223] +90 +19 
| 9 Leonis 6.3| 271] 8 §] 14 502 12 22.9| + 2 28.7] -06199/0.5426| 0.2367] +10 -73 
15 Leonis 6.8) 2.72] 8.6 14 48.6 13, 2.9] + 3 25.9] -0.8261/0.5423| 02381]- 11-75 
¥ Leonis 6.0| 2.73] 9.0| 14 29.4 I§ 59.4) + § 58.1] -3.1264/0.5420] O2417§-21 -76 
18 Leonis 6.0| +2.72| - 9.6] +z2 16.9 17 14.3/ + 7 10.5} +0.8286/ 0.5418] -0.2434] +90/+ 5 
19 Leonis 7.0| 2.972] 979 12 2.5 17 43:3| +7 38.5] +0.9§62/0.5418| 0.2440] +90) +12 
21 Leonis 68; 2.72 9.8 12 19.2 19 16.6) +9 87]! +0.2902/0.5415| 0.2460]+60' 24 
23 Leonis 6.3| 2.73 9.6 13 32.7 19g 21.7] + 9 13.6] -o.9807/0.5415[ O2462]5-11 |-76 
v Leonis $-3| 2.74{ ro.2 12 56.0 22 43.2) —-xr 33.6) -1.1803/0.5411| 0.2503 35-77 
A Leonis 4-7 | #2.72] -1%.2] +0 3007 16 3 :11.3/ — 7 12.4] +0.3§90/ 0.5406) -0.2555 +$2|~32 
44 Leonis 6.0} 273] 12.3 9 18.3 11 33.8] + 0 34.0] -0.7174/0.5401| 0.2637] + 6, 80 
48 Leonis §§!| 2.72| 13.0 7 28.8 1§ 40.5] + 4 $1.9] -0.0§40/0 5400| 0.2675 +40, -45 
35 Sextantis 6.2) 268/ 138 § 17.0 19 38.6] + 8 420] +1.0921/0.5400| 02705] +90 | +18 
| 37 Sextantis 6.3/ 270] 13.7 6 54.7 20 54.8) +9 55.7] -0.8920/0.5400] 0.27141- 4| -83 
(| @ Leonis 5-3) +2.68| -148] +4 rao} 17 3 378) — 7 34.7} +0.0306/0.5404/ -0.27541 +45! - 41 
| fp Leonis 6.2| 2.66] 1§.2 2 30.6 6 35.6] — 4 42.8] +0.8712/0.5407| 0.2767] +90,+ 3 
| 75 Leonis §.7| 2.67] 15.6 2 343 Iz 22.1] - © §9| -05172/05414| 02786 +17, 74 
76 Leonis = * 6.3; 2.671 1897 2 12.6 12 7.5] + 0 38.0] -0.3665 0 5415| 0.2788) +24 | 6,4 
| 79 Leonis 6.0! 267! x1g3.9] +2 58. 14 29.1| + 2 §48| -0.7827/0.5418| 0279414 2/-76 
| v Leonis 4-4) +2.66| -16.5| -~ 0 15.6 20 25.3) + 8 391] -0 2238 | 0.5430! -0 2802] +32'-§5 
g Virginis §.7| 262] 17.9 8 53.3) 28 22 5.3! +9 26.5} 41.2065/0.5517{ 0.27224+8: +26 
| zx Virginis 5.2, 262] 17.9 7 26.0] 19 o 30.7, +13 46.9] -0.8910/0.5528  027049- 6 90 
y Virginis §.2| 26x{ 17.9 8 59.z 7 8.3! - § 495] -1.1313|0.5551, 026471-23 90 
' 75 Virginis 6.0; 2.57] 17-4] 14 50.3 23 38.8| +10 53] +0.4329/0.5650/ 0.2446 +61! -20 
' 83 Virginis 6.0] +2.§7| -17.3] ~—1§ 4qo.0] 80 4 31.4. - 9 12.9] +0 0759| 0.5677! -0 2370] +41' 39 
85 Virginis 6.5! 256] 297.2 I§ 3§3 4590! - 8 46.3] -04392/0.5680| 023634+:4)-70 
B.A C. 4722 §8' 2.531 64 37 43-5 17 146| + 3 1.6] -0.7632/05753| 021391- 6; -9g0 
42 Libre §.7| 2.43| 12.6 23 29.2188 2 3¢.1| +x: 21] -0 8940 ; 05922 0.13211 22 -9o 
4 Scorpii $3} 2.39] 11.7] 2§ 26.5 6 37.41 -9 45 10 5464 0.9996 © 1205 35 -33 
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Tus Star's 
| Red’ns from 
ag. 1897.0. 
da 
8 4 
6.2! +2.88' +5.0 
5-7| 2.81 | 5.6 
6.1| 2.72 6.5 
6.4] 2.68 6.8 
4.1] 2.65 7.0 
5.7| +2.56| +7.0 
6.9| 2.32 7.6 
4-4] 2.10 8.0 
6.4| 2.12 3.4 
5.6) 2.08] 8.2 
6.7| +1.88] +8.0 
5-9] 1.85 8.8 
66] 1.84 89 
6.6| 1.63 8.0 
6.6] 1.58 8.1 
5.8| 41.57] +7.9 
45| 1.54 8.2 
49} 1.51 78 
5.0| 1.49 8.2 
6.9; 1.32 78 
6.0/ #3.13] +7.3 
3-7 | 1-03 7.2 
6.3} 1.02 7-4 
6.8; 1.00 7.1 
6.3| Zoo] 97.1 
6.0 | +0.98 +7.0 
5.7! 097, 7.2 
5:7| 0.95 7.1 
5.7| 0.91 7.0 
7.2} oO.9! 7.0 
§.7| #0.90/| +6.9 
7.§| 089 7.0 
6.0} 088, 7.1 
§.7| 0.86 69 
6. 087' 7.2 
46! +0.84, +7.2 
$7| +0.81 | +6.9| 
§.3| +099 +6.0 
§3} 102 5.8 
3.2] 1.16 4-7! 
6.3] 1.20 4-4 
63 +121) +44 | 
63 1.22 | *4.31 
$7, 122 40°| 
oo' £.25| 36 
6 3 | '47; 37 
6 3, +1.29;) +32 
631 138) 22 
68 1 39 18 
63! 143 1.3 
§-7| %.44 1.0 
6.0/ +148! +0.3 











ICTION OF OCCULTATIONS. 


MAY. | 


Art Conjunction me R.A. 


Ww Ho 
pAbparent | Washington | Houpe 






h m 

— 4 44.8) -0. 

- 0 258 ; ; 

+ § 57.9] +0.6515/ 0. 

+ 8 39.0] 40.8310) 0.5423! 0.2087 
710 $4.7] +1.0230| 0.5400, 0.2118 
- 8 38.1] -0.1176| 0.5356, +0.2176 
+ § §0.9] -0.3457 0.5226! 0.2 327 
- 3 23.3) -0.8272/0.5317; 0.2432 
- 3 22.2| +0.§160 O.§117, 0.2432 
— I 41.9] -0.3§90/0.5110, 0.2443 
~II 34.4] -0.§953 | 0.5032 +0.2498 
-— 7 46.7| +3.214810.5012| 0.2505 
— 6 40.7] +1.3102!0.5008} 0.2507 
+9 9.3| -0.9970]0.4958| 0.2514 
-10 26.8| -0.0665|0.4950| 0.2509 
- 9 57.1] -0.7950 | 0.4949 | +0.2508 
— 6 §5.5| +0.3333 | 9.4945| 0.2503 
- 4 36.0] -0.9288 | 0.4942; 0.2498 
-~ 1 36.8] 40.4457 0.4940) 0.2490 
- 7 29.6| -0.2007 0.4945 | 0.2415 
~ 9 46.9, -0.796§/ 0.4999 +0.2261 
+ 3 13.5) -0.§300/0.5040, 0.2135 
+ § 24.6) +0.7090/0.50§0/ O2I11 
+ 7 10.9} -1.0913|0.§0§7| 0.2091 
+ 7 23.9| -0.8011 | 0. 0.2089 
+10 §§.1%| —1.1762 .0.§074| +0.2048 
+Il 44.2; -0.5011 0.5078] 0.2038 
- 7 37-4] -0.5088]05100| 0.1980 
~ © §9.5| -3.0749/ 0.5132! 0.1892 
+ 0 37.3| -0.8941/0.5132/ a1869 
+ 2 43.7| 0.8163 |0.5153| +0.1838 
+ 3 14.1 | -0.4892|/0.5155| 0.2831 
+8 52.1) +0.3479 , 0.5186 | 0.1745 
-I1 10.9, -1.3088 0.5197] 0.1683 
~9 26.5! +1.1511 10.5217] 01654 
-— I 24.3 40.9587 | 0.5262 +0,1516 
+10 17.4| “1.1570 | 0.5326 40.1295 





-73 
- 8 
+ 3 
415 
-49 
-63' 
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. 8 d bh m 
-18 55.4) 80 11 42.9 
18 30.0 16 11.3 
18 18.7 22 48.8 
17 §58] 22 1 35.4 
17 38.4 3 55.9 
-1§ 35.8 8 32.1 
12 10.F 23 29.7 
8 17.61 23 14 43.4 
9 33.1 14 44-5 
8 20.2 16 27.9 
- 445.7128 7 06 
5 32.0 30 §5.0 
- § 21.5 12 3.0 
+ O 33.5] 34 4 20.4 
° 44.8 8 51.7 
+ I 32.0 Q 22.3 
I 129 12 29.0 
2 55.0 14 525 
2 21.6 17 56.8 
7 7-4] 25 12 34.5 
+12 24.4] 26 10 54.3 
14 49.01 37 0 15.5 
14 8.2 2 32.5 
16 63 4 21.9 
T5 $3.2 4 35.2 
+16 53.9 8 128 
16 26.7 9 33 
17 19.0 13 §0.0 
19 1.0 20 400 
19 8.0 a2 19.5 
+19 25.6] 38 Oo 300 
19 13.1 xr 23.3 
19 24.0 6 49.9 
21 31.0 19 $4.3 
19 34.5 I2 42.0 
+20 §5.8 20 §9.6 
+24 21.7129 9 42 
NEW 1 MOON. 
JUNE. 
+27 35-41 3 4 556) 
2§ 56.6 7 23. 
25 14.18 2B 3 331, 
25 30.3 8 398 | 
+26 13.0 20 13.5, 
26 3.3 10 314, 
a4 21.8 13 $34 
24 181 36 261 | 
25 39 17 265 
+23 87 23 287 
23 2381 3 9 04 
22 360 tr 84 
22 216 16 8&4 
21 $29 17 559, 
+23 4-4 


23 331 
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-0 2919 


~1.2147 ) 
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+0 6497 | 
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-0 8173) 
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| ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 











| 
| 
Tus Star's 
Red'ns from A 
Mag. _ 7 Dec lon. 
Aa 
r id e@ e 
| 53 Sagittarii 6.7] +3.99| + 4.3] -23 39.7 
B. A. C. 6727 6.2| 3.99 4:3 23 39.8 
; @ Capricorni §.6| 3.76 7:3 19 26.3 
| x Capricorni §.1| 3.70) 7.8 18 32.8 
o Capricorni 6.2! 3.70) 8.1 18 §5.3 
| v Capricorni §7| +3.64| + 9.0] -18 29.9 
19 Capricorni 6.1] 3.57] 10.2 18 18.6 
21 Capricorni 6.4] 3-54| 10.6 17 55.8 
0 Capricorni 4-1] 3-52| 109 17 38.4 
| 29 Capricorni 5.7) 3-42| 11.2 15 35.8 
I 
50 Capricorni 6.9| +3.20| +12.4/ -12 10.0 
36 Aquarii 6.3} 3.02] 12.9 8 41.3 
6 Aquarii 44| 297] 132 8 176 
B. A. C. 7774 6.4| 2.98] 13.6 9 33.0 
p Aquarii . 561] 2.96] 13.4 8 201 
B. A. C. 795% 6.7| +2.73| +13.6] - 4 45.2 
! g Piscium 6.6) 2.48[ 137] + 0 336 
15 Piscium 66| 2.44| 13.7 O 44.9 
16 Piscium 5.8] 2.43] 13.5 I 32.1 
' 4 Pisciam 4-5] 2.40] 13.7 I 13.0 
1g Piscium 4-9| 42.37] +33.31 + 2 $5.1 
22 Piscium §.0| 2.351 137 2 21.7 
¢ Piscium 53] 2.18) 127 7 37-3 
4§ Piscium 69] 2.16] 13.0 7 75 
75 Piscium 6.0] 3.95| 11.8 12 24.4 
y Piscaam 3.7] +3.84| +215.9] +14 49.1 
tor Piscium 6.3] 3.83] 11-4 14 8.3 
103 Piscium 68] 1.81] 108 16 64 
105 Piscium 6.3] 1.81] 11.0 IS §3.2 
3 Arietis 6.0| 13.78] 10.7 16 54.0 
4 Arietis §.7| +3.78| +3r.0] +16 268 
| ¢ Arietis 5.7| 1.74| 106] 17 190 
rg Arietis 5.7] 3.70] 10.8 19 1.0 
B.A C.686 7.2) 1.69| 105 19 8&1 
| @ Arietis 5.7] 1.67] 100 tg 25.6 
23 Arietis 7.] +3.67| +100] +419 13.2 
26 Anetis 60! 1.63] t02 19 24.3 
® Arietis §7| 161 94 23 31.1 
a Arietis Go} 1.60 9.8 19 345 
¢ Arietis 46} 1.57 9-4 20 554 
64 Arietis §7| +150] + 8.3] 424 2137 
7 Tauri Go] 1438 8.3 2473 
rn Tauri 07) 1.47 8.1 24 599 
 Pleiadum 6.3} 146 82 23 581 
17 Tauri 4-3] 346 83 23 475 
18 Tauri 63] 4346; 4+ 81] +24 311 
19 Fauri go| 146 82 24 88 
20 Tauri go] 146 82 24 29 
2: Tauri 7o| 144 8 2 24 14.1 
22 Tauri 70] 146 82 24 125 
23 Tauri 4.7, +846] + 8 3] 423 378 
na Tauri arf 31346 82 23 47 3 
26 Tauri 79, 145 8 3 23 3206 
27 Tauri 40 145 S82 23 444 
28 Taurt 6.2] 2.45 82 23 49-4 


B A.C. 1192 6.0] +1.45/ + 7.8] +25 16.2 












JUNE. 
At Conjuxctiox of RA. 
Washingt Hoar Angle 
Mean . 5 
d bh 

16 o 43.9 0.§859 | +0.347% 
0 §0.9 . ; 0.5858 | 0.1474 
16 53.6 | 0.1827 
20 14.7 0.1893 
21 200 | 0.1912 

17) ox 418 0.5599 | +0.3987 
8 9.3) - 6 53.6 © 5532! 2090 
IO §1.§| —- 4 17.0) +1.0188 , 0.5504, 0.21529 
13 84) -— 2 48| ¢1.2112/95481 02160 
17 37-4 2 15.1] 40.0922 0.5437 | 0.2218 

18 813.3) -7 39-7 | 0.1189 | 0.5303 | +0.2368 
19 20.7] + 3 8.7. -1.0700/05215 0.2449 
23 1.9] + 6 43.1! -0.5814/0.51881 0.2470 
23 3.0] + 6 44.2; 40.7461 0.5188 0.2470 

19 o 43.8| +8 21.8| ~0.3137|05176 0.2478 
14 55.7| — © $1.7) -0.3441 0.5090 | +0.2528 

20 rz 48.8} -— § 34.6, -0.7416| 0.5005 0.2535 
16 15.1| — ¥ 1§.7' #01791) ©4993} 0.2527 
16 450} -—0 46.7 | ~0.5433 | 0.4992| 0.2526 
19 48.7| +2 11.9 +0.5715 0 4984 © 2518 
22 9.8} +4 29.0 -0.6771/04981 +0.2513 
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At Conjunction m RA. 


















Name. —_—_— Destination. Meas ‘lime. S. 
e . dh m .- 

35 Cancri +19 5661312 13 rr.4/ - 7 12.5 -16 | -7o 
B. A. C. 2899 19 37.5 %4 209] -6 5.3 -79 70 

é Cancri 18 31.9 17 37.31 — 2 55.3 52 
# Cancri 15 58.6 23 45.6] +3 1.0 +90 +43! 
68 Cancri 17 29.0] 8B x 42.5) + 4 54.0 -~4 73 
x’ Cancri 415 24.5 6 47.7| +9 49-4 +§8 -21 
ne Cancri 1§ 22.0 8 10.2] 4Ir 94 +44 '-35 
18 Leonis 12 16.9 23 86| +1 389 +36 -45 
19 Leonis 12 2.6 23 390) +2 843 +42 -39 
2x Leonis 12 19.3] 38 1 166| + 3 42.7 0.5311) -97 
A Leonis +10 30.0 Q 32-.0| +IX 42.4/ -0.7788 0.5310, -0.2468 73 
43 Leonis 7 38 16 §0.9| — § 12.7| +0.9505/ 0.5308 | 0.2534] +90 +10 
8 Leonis 7 28.9 22 32.3{ +0 17.8| -0.9415|0.5311/ 02577]1- 8 -83 
35' Sextantis § 17.0] 834 2 39.5] + 4 17.1| +0.2§74/0.53%4 0.26051+57 28 
d Leonis + 4 10:0 10 56.7| —II 43.§| -0.774!1 | 0.5326 0.2649] + 2'-78 

NEW | MOON. | 

B. A. C. 4722 -17 43.51 38 2 21.7] + 0 43.3] -0.7405 | 0.5754. -0.20364- 6 -9o 
42 Libre 23 29.2] 39 rr 47.0| + 8 496] -0.5435/0.5946, 0.1235[- 3. -80 
6 Scorpii 25 26.5 15 49.9| -II 17.4| +0.9327/0.5963| 0.11201+65 | +13 
A* Scorpii 25 1.4 16 §0.4| -10 19.3| +0.4026| 0.5967] ©.10913+46 20 
B. A.C. §253 -24 13.8 16 57.6] -10 12.4| -0.4036/ 0.5968 | -0.1088I+ 3 -68 
B.A. C. 5254 23 40.5 16 58.8| -10 11.3] -0.9605|0.5968| 0.1087]-29 -90 

3 Scorpii 24 56.5 17 14.3| - 9 56.5| +0.2779/0.5968/ oa.10807+38 27 
® Scorpii 25 49.3 18 48.8} - 8 25.8| +0.9901!0.5974! 0.10349 +64 +17 
B. A.C. 5314 25 34.9 20 31.1] — 6 47.7| +0.5789|0.5980| 0.0984] +56 ' -10 
B. A. C. §347 -26 3.2 22 186| - 5 46 40.8797 | 0.5987 | ~0.09311+64.+ 9 
o Scorpii 25 21.0] 30 3 14.7] - 0 209] -0.2481/0.5998; 0.0783]+ 8 --57, 
a Scorpii 26 12.4 6 19.0| + 2 35.7] +0.3850/ 0.6003! aoigof+q2 -2: 
22 Scorpii 24 $3.5 6 38.3) + 2 §4.2! -0.9§51| 06003: 0.0680] -32 -9o 
25 Scorpii 2§ 20.6 12 §2.0| + 8 52.3| -0.8669|0.6010/ 00487]-28 -go 
3x Ophiuchi ~2§ 30.1% 19 32.9] —- 8 43.5} -0.9696|06009 -00279]-37 -90 
B. A. C. 26 §1.9 23 5.1] - § 20.4] +0.3260)06006 00168] +33 -24 

A Ophiuchi 26 27.2 23 32.0] — 4 54.3] -00943,0.6005 0.0154]+10 48 
B. A.C. 5813 ~26 24.1 23 51.6] - 4 35.6| -0.1§24 ,0.600§ -o.014g]+ 7 - 52 
OCTOBER. ] 

38 Ophiuchi -26 31.11 1 0 22.31 — 4 6.1] -00412| 0.6004 -0.0128] +22 ' -~45 
B. A. C. 6194 27 (48 23 15.1] —6 9.9| +3.0463'05926 +00571 | +63 ' +22 
A Sagittarii -25 288] 3 3 7.1] - 2 27.3| -03372/0.5906 +40.06831+ 3 ~6g' 
B. A. C. 6369 26 69 9 42.2] + 3 §2.0| -0.1988/0.5885! oo870R+II' 54 
B. A. C. 6607 22 35.6] 8 0 44) - 6 195] -%.2576/0.5764) 012431-54: 90 
x' Sagittarii 24 42.5 1 §56] —- 4 32.5] +1.1458/0.5751, 0.232889+65 +30 
x Sagittarii 24 368 i 58.21 — 4 30.0] +30§40/0.5750 0.1289] +65 +22 
X Sagittarii 244 98 a2 47! — 4 26.7] +05993|95750 +0.1290] 60 -10 
83 Sagittarii 23 30.7 7 57.3| + 2 15.6| +08910;0.5705| 01428] +66 +9 
B A C.6727 23 39.8 8 46] + x 226] +09130,05702) 014319 +66 10 

eo Capricorni 19 26.31 @ 0 54.71 — 6 24.1] -07393|0.5§60, 0.17735 - 7 go 
© Capricorni 18 32.8 4 24.8] - 3 1.3] -10300/0.5538, 0.1841]-25 | -go 
B. A.C 7044 -18 12.7 S$ 99] —- 2 17.8] -x 2399/ 0.5532, +0.1850] - 43; -90 

o Capricorni 18 $5 3 § 32.9] - 3 556) -04318!05528 01861) +10 -71 
vw Capricorni 18 299 Io §4| + 2 27.5] -00092/05493' 019371 +33 '~-43 
tg Capricorni 18 186 16 47.4| + 8 558] 41 3297|0544t | 020411472 | +24 
B.A C. 7263 16 255 18 80] +10 3.7] -0 5596 © $426 © 20608 + 6-79 
“15 38-7] 5 2337) - 5 37-4] 10.3618 )0.5369 s0.21781436 | ~23 
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Tue Star's At Conjunction m R. A. 






Red'ns from ' 
Mag. __ __ 18970 Apparent 


Washington Hour Angle 
Declination. 1 Hf Y 


Mean Time. 


x’ 





Name. 






































i og ! » | e »- 





























d h mp h 
' w Geminorum 5-7 +424 -— 10; +424 21.7717 215.4 +9 55 +0.1497 ‘o.gqir 
48 Geminorum 6.0 4.18 2.1 24 18.0 * 6 §3.9, -10 25.4 | - 0.2627 | 0.5401 
52 Geminoorum 6.3, 4:19; 2.7] 25 38 7 5$6, -— 9 25.7} —1.2105§ | 0.5398 
; §8 Geminorum ; 4:09 2.8 23 85 2.9, - § 26.6} +0.4184 0.5389 
84 Geminorum 6.8. 3.90 5.6 22 35.8 54.7| + 7 57-9| -0.8307 
g* Cancri 5-7} +3.79| - 6.7 +21 §2.7 54.6) - 9 15.8] -x.1207 
B, A. C. 2788 6.0| 3.68 7:3 2% 4.2 §5.4| — 3 26.6] —1.2350 | 0.5320 
d@' Cancri 6.0] 3.62 6.9 18 39.6 24.9| - 2 O.1] 41.2105 
@ Cancri 5.7| 3-56|' 7.6' 18 26.4 20 22.0] + 1 49.4| +0.6492 
35 Cancri 6.3} 3.56 8.5 19 56.5 8.0] + 3 32.0] —1.2874 
B. A.C. 2899 7.2) +3.$4| - 8.7| +19 37.5 19.2} + 4 40.9] —1.1630 
6 Cancri 4.0] 347] 89] 18 31.8 40.2] +7 55.§| -0.6140 
o Cancri 5.7) 3.34! 88 1§ 42.9 47-7| -10 8.7| +1.2081 
o? Cancni 6.0, 3.35' 8 9] 15 58.6 §7:3| — 9 59.3] +0.8962 
| 68 Cancri 7.5 3.34 | 9.8 17 28.9 §6.9| - 8 3.5| —1.1346 
‘oe! Cancri 6.3| +3.21| - 9.7| +15 245 9.3) - 3 3.0] 40.0240 
, w*Cancri 6.0| 3.22] 10.1 15 22.0 33.8| -— 1 39.1 | —0.2290 
18 Leonis 6.0] 2.96] 11.4 12 16.9 52.4] —10 492] -0.3601 
19 Leonis 7.0| 2.94| 11.4 12 2.5 23.4] -I0 19.3] -0.2276 
| 2x Leonis 68} 2.93 11.6 12 19.2 3.11 - 8 42.7} —0.9068 
' A Leonis 4.7| +2.82 -12.2] +10 29.9 28.6| — 0 32.9] -0.9980 
_ 43 Leonis 6.5] 269] 12.2 7 37 §5-6| + 6 40.1] 40.7576 
' 48 Leonis 5, 2.63] 12.9 7 28.8 42.7| -3X 43-7] -1.1293 
| 34 Sextantis | 2.§6| 12.2 4 7.1 33-8| - 7 §9.8] 41.3702 
| 35' Sextantis 2.57| 126; 5§ 17.0 53-9| — 7 40.4] +0.0796 
| d& Leonis §.3 +2.49 -13.2. + 4 10.0 17.5] + © 27.4| -0.9377 
pf? Leonis 6.2 2.42] 13.1 2 30.7 . + 3 27.71 -0.0482 
76 Leonis 6.3 2.39) 13.6, + 2 12.7 6 1972] +9 3.2] -3.2583 
v Leonis 44 2.30 135 - 0 15.5 14 47:1| - 6 36.7! -1.01979 
| g Virginis §.7: 2.10] 13.8 8 53.3 , - § 108| +0.7486 
| | | MEW | 
42 Librz §-7 +2.41: -13.3 -23 29.2 . - 4 31.3! -0.3829 
4 Scorpii 5.3 2.46| 12.9 25 26.5 33.3| -0o 46.1 +1.0782 . 
A‘ Scorpii 5:2, 247 128, 25 1.4 31.8] + © 10.0) 40.5590 . 
B.A C §253 §8 247 12.8 24 13.8 38.8| + 0 16.7] -0.2346/06079| 0.1087] +11 | -56 
B.A C. 5254 §8 +247 -13.0! -23 405 40.0| + 0 17.8| -0.7828 | 0 6079) -0 1087] --38{ go' 
3 Scorpii 6.7 2.47 127 24 56.5 §§5.0| + 0 32.1 +0 4370106080| 0.1079] +48 | - 17 
| * Scorpii 63 250 127| 2§ 493 26.5] +1 598! 4: 1412 | 0 6086 0.30331 +64 , +32 
| B A.C. 5314 | 5.7 252 1251 25 349 5-S| + 3 34.5| 197393;0.6092| 0.0982] +64/ 0 
B. A.C. 5347 60 255 125 26 32 494 +5140 +10384 5 6098 0.0929 +641 +22 
e Scorpii 34 9260 117! -25 209 358. + 9 48.1' -0 0625 | 06112] -0.0779 +18 | - 46 
a Scorpii 12 265 «13§| 26124 340! -z1 23.4 +0.5660)06118/ 0.0684 +§3; +10 
22 Scorpii §§ 264 11.3 24 $3.5 $2.7} -zz 36 -07519!'06118|} 0©0674]-20 -90 
25 Scorpii 79 274 10.§' 2§ 206 $40} - § 178) ~0.6546 | 0.6124; 00480]-16) 90 
31 Ophiuchi , 97 285 9.6 25 joo 219 + 0 §33 -0.741§|/06123| © 02681-23 90 
' { 
B A C 5k00 75 *290 - 94! -26 5:8 471 + 4 96, 40.5347(06118 -0.0156] +47 | -12| 
A Ophiuchi '49 287 1023 8 26 27.2 13l ¢ 4 34.§| +0122! 06117. © 01424422] ~35 
BA C. 5813 6.8 287 r00l 26 24.3 322 + @ §2.7| 400654,06116' o0152] 419 | -38 
38 Ophiuchi 67 290 Qt) 26 31.2 19 + § 23.2] 401756/06116 -o0r1§] +425} ~32 
+ Sagittarii 29 (3.27 4-1 2§ 28.8 s8 x! + 6 33.2! -0 0816 0 5998 +00702]+16) 47 
25 Sagittarii 63 4329 - 30! -24 181 28.6! + 8 354] -1.0789 05980. 10.0776 -41| -90 
B A C 6369 62 335 - 24 25 69 16 227 -3%1 400 +0.0616 0 5952! © 0888] +25 - 39 
B A C 6607 $9 3.48 + I 22 387 242 +¢ 28 479 -0.9726 1.0 §8 34 | 0.1261 | -28 | -go: 
y' Sagittarit $6 3.54 13 24 98 190 + 3 38.2 +08639 058:6 0.1308 1+66'+ & 
§3 Sagittarit 67 3.60 27 23 39.7 7-3) + Q 13.01 43.3568 0.5764, 0144954 206) +38 
C 6727 6.2 +360 +27 -23 398 145 #9 709 | 41 1766 0 §762| 40.1448 
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23 Tauri 

9 Tauri 
26 Tauri 
27 Tauri 
28 Tauri 


B. A. C. 1192 
36 Tauri 
x Tauri 
125 Tauri 
139 Tauri 


¢ Geminorum 
37 Geminorum 
» Geminoruam 

| 48 Geminorum 
§8 Geminorum 


84 Geminorum 
@ Cancri 
6 Cancri 
6 Cancri 
o§ Cancri 


@ Cancri 
x! Cancri 
at Cancri 
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19 Leonis 
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A Leonis 
43 Leonis 
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35' Sextantis 
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vw Leonis 
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75 Virginis 
83 Virginis 
85 Virginis 


B. A. C. 5800 
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| 63 Ophiuchi 
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B.A C 6304 
24 Sagittarii 
' 2§ Sagittarii 
26 Sagittarii 
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3.38 7:9 18 328 
3 38 8.2 38 gx 
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#3.42/ + 9.5] -18 299 
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OCCULTATIONS, 1897. 


ELEMENTS FOR THE PREDICTION OF OCCULTATIONS. 
DECEMBER. 
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OCCULTATIONS, 1897. 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 1897. 


EMERSION. 


Jan. 


Feb. 


April 


May 


June 


July 





Name. 


18 Tauri 

6 Cancri 

A Leonis * 

d@ Leonis * 

3 Sagittarii * 


o Sagittarii * 
B. A. C. 2363 
7 Cancri 
p@ Cancri 
68 Cancri 


«* Cancri ? 
2r Leonis 

4 Sagittarii * 
35 Cancri 

6 Cancri 

18 Leonis 

19 Leonis ® 

«x Scorpii * 

B.A. C. §347 

43 Ophiuchi 


yw Sagittarii * 
4 Capricorni ¢ 
67 Aquarii * 
12 Piscium * 
22 Piscium * 


g Pleiadam 
19 Tauri 
2x Tauri 
20 Tauri 
22 Tauri 


rt Cancri 

«* Cancri 
75 Virginis 

6 Scorpii 

o Sagittarii * 


x Tauri 
6 Cancri 


B. A.C. 5314 * 
B. A. C. 5347 + 


139 Tauri 


43 Leonis * 
b ii 
x Scorpii © 
21 Capricorni * 
@ Capricorni 


y Virginis ® 


B.A C. 7774 * 


22 Piscium * 
e Arietia * 
e Gemnoorum 


Nore.—The angles of position are counted from the north point and vertes of the moon's limb. toward the east. 
© Whole occultation below the hor:zon of Washington 
3 Emeruoeg below the horizon of Washington. 





t Imgers:on below the honson of Washingtea. 
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OCCULTATIONS, 1897. 458 


OCCULTATIONS VISIBLE AT WASHINGTON DURING THE YEAR 1897. 
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454 PREDICTION OF OCOULTATIONS. 


DOWNES'S TABLE GIVING VALUES OF rt. 
FOR COMPUTING THE TIME AND HOUR-ANGLE OF APPARENT CONJUNCTION. 


Lat. 54° Lat. 48° Lat. 42° 


5 


so] .62/ .56/ .sol . 
minini wm 
of o| of] o 

4 4 4; 5 
6/71 9 9 | zz 
10 | 1r | 13 | 12 | 13 | 26 
13 | 15 |] 17 | x6) x8 | az 









mn aia 
o oi °o 
x0 619 
20 m2 | 1 
go 16 | 22 
4° 24 | 29 
50 16 | 19 | 22 | x9 | 22 | 26 26 | 30 | 36 
° 19 | 22 | 26 J 23 | 26 | 3r 30 | 35 | 42 
10 22 | 26 | 30 | 26 | 30 | 36 35 | 40 | 48 
20 25 | 29 | 34 | 30 | 34 | 40 47139 | 45 | 54 
go 28 | 32 | 37 | 33 | 38 | 45 52 | 43 | 50 | 59 
40 31 | 35 | 42 £ 36 | 42] 49 57 1 47 | 54 of 
50 34 | 38 | 4497 39 | 45] 53 6x] 5x | $6 
o 36 | 42 | 47 | 42 | 48 | 56 65 | 54 | 62 | 72 
‘10 38 | 43 | 501 45 | 51] 59 57 | 66 | 76 
20 49 | 46 | 53 1 47 | 54 | 62 71 | 60 | 69 | So 
30 42} 48 | 55] 50 | 56 | 65 74 | 63 |] 72 | 83 
40 44 | 501 58 | 52 / 59 | 68 77 | 65 | 74 | 86 
50 46 | 52 | 60 | 54 |.6z | 70 79 | 68 | 76 | 88 
3 0 48 | 54 | 62 | 56 | 63 | 72 8: ] 70 | 79 | go 
10 49 | 56 | 63 1 57 | 65 | 74 83 | 72 | 8: | 92 
20 5% | 57 | 65 § 59 | 66 | 75 85173 | 82 | 93 
30 52 66 | 60 | 67 | 77 76 | 86 | 74 | 83 | 95 
40 53 | 59 | 67 § 6x | 59] 78 77 | 87175 | 84 | 96 
50 54 | 60 | 68 | 62 | 70 | 79 78 | 88 | 76 | 85 | 96 
° 55 | 5x | 69 § 63 | 70 | 79 79 | 89 1 77 | 86 | 97 
) 56 | 62 | 70 | 64 | 7 79 | 89 § 78 | 86 | 97 
20 56 | 62 | 7o | 64 | 7: | 80 80 | 89 | 78 | 87 | 7 
30 57 | 63 | 71 | 65 | 72 | 8: 80 | 901 79 | 87 | 97 
40 57 | 63 | 72 | 65 | 72 | 8x 80 | 89 I 79 | 8&7 | 97 
50 57 | 63 | 72 | 65 | 72 | 8x 80 | 89 | 79 | 87 | 96 
o 57 | 63 | 72 | 65 | 72 | 80 80 | 89 | 78 | 86 | os 
p fe) 57 | 63 | 71 | 65 | 72 | 80 79 | 88 1 78 | 86 | gs 
20 57 | 63 | 72 | 65 | 72.) 79 79 | 88 | 78 | 85 | 94 
30 57 | 63 | 70 | 64 | 72 | 79 | 78 87 177 | 85 | 93 
40 56 | Ga | 70 | 64 } 70 | 78 70177 , 86 5 76 | 84 | ox 
50 56 | 6x | 69 | 63 | 70 | 77 7° 77 85 1 75 | 83 | go 
° 55 | 6z | 68 | 63 | 69 | 76 | 65 : 76 | 84 I 74 | 82 | Bo 
x0 55 | 50 | 67 | 6a | 68 | 75 | 68 | 75 | 82 I 73 | So | 87 
20 54 | 6o | 66 | 6x | 67 | 74 67 | 73 | 8: 1 72 | 79 | 85 
30 $3 | 59 | 65 | 60 | 66 | 73 | 66 | 72| Bol 7x | 7B | 8 
40 53 | 58 | 64 65 78 | 70 | 76 | 82 
5° 52 | 57 | 62 63 76 | 68 | 74 | 80 
° 5z | 55 | 6 62 751 5% | 73 | 78 
20 50 | 34 6o 61 73 | 6s | 73 | 76 
20 48 | 53 | 58 59 71 | 64 | 68 | 76 
30 47 | 52} 57 58 69 | G2 | 67 | 73 
40 46 | 50 | 55 56 7 
50 45| 49 | 53 5 | 65 
° 43! 47! 52 §2 63 
10 42 | 46 | se 51 | 60 
20 40,44, 48 49 
30 39 | 42 | 46 
40 37 | 43 | 44 
go 36 | 39 | 42 
° 34 | 37 | 40 
10 32 | 35 | 38 
20 33 | 33 | 36 
30 29 | 33 | 34 
40 27 | 29 | 32 
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456 DISK OF MERCURY, 1897. 








FOR WASHINGTON MEAN NOON. 








| 
45.4 97! 
158.4 1.7 | 
199.5 21.7 
Apr. 205.9 §2.3 
208.5 66.6 
210.2 63.4 | 
211.2 §2.1 | 
211.2 42.1 
2108 34.6 
May 210.3 29.7 
200.4 26.6 ; 
23.6 24.9 
217 244, 
19.0 25.1 
1$.3 268 | 
| 
Iz.§ 30.0 | 
June 73 35.0 
30 42.2 
358.7 51.4 
354.6 §9.0 
350.4 $3.0 
343-4 22.9 


NOTATION. 


i &, the ratio of the illuminated portion of the apparent disk to the entire apparent disk con- 
sidered as the superfices of a circle. 

s, the angle between the sun and earth, as seen from the planet. 

6, the angle which the line joining the cusps, or extremities of the illuminated portion, makes 
with the meridian. { 

L, the brilliancy of the disk. The unit of Z is the amount of light received by an eye from 
a circular disk with the same albedo as the planet, subtending an angular radius of one 
second of arc, situated at distance unity from the sun, and illuminated by the latter as 
the mean disk of the planet is illuminated. 




















DISK OF VENUS, 1897. 457 


FOR WASHINGTON MEAN NOON, 
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458 , DISK OF MARS, 1897. 


Mars not being in opposition during the year 1897, the satellites will not be visible. 





APPARENT DISK OF MARS, 1897. 





January %, 0.978 
January Sr, 0.926 
March 2, 0.90% 
April z 0.900 
May I, 0.912 
May 31, 0.929 
June 30, 0.948 
July 30, 0.965 
August 29, 0.98% 
September 428, 0.992 
October 28, 0.999 
November 27, 1.000 
December 427, 0.997 


The numbers in this table are the versed sines of the illuminated disk, the apparent 
diameter of the planet being taken as unity. 














JUPITER'S SATELLITES, 1897. 4 
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APPARENT ORBITS OF THE SATELLITES OF JUPITER IN sty, 
4S SEEN IN AN INVERTING TELESCOPE. 


(Tike wortiosl sale for the planct te thre: times end fer the orbits fovs time the hertesatel ons.) 


The object of thie figure ie to facilitate the identification of the satellites in cases where 
the diagrams of configurations do act saffice for that purpose: reference to the above diagram 
enabice one to identify the inaer and cuter satellite of the pair. The central, vertical ellipse 
represents the disk of Japiter, elongated three times in the vertical directwa. 

Facing each page of the phenomens of Jupiter's satcilites, pages q62 -48a, is the page of 
dsagrame of configurations, for the same month. The light disks © in the vertical row in the 
muidie of the page represent the relative position of Japiter each day. The dote adjacent 
ta the same honsvntal space represent the positions of the several satellites on the same day, 
at the hour and minute of Washington mean time indicated above the diagrams. The lat: 
ttudes of the satellites are always considered seru in cvastructing the diagrams, except where 
two of more satellites chance tp be at nearly the same distance from the planet, whea they 
ase placed one above the other according to their apparent latitudes. The sumerale devig 
gating the sateliites are placed on the mght o¢ left hand side of the dot, according as the 
mtioa of the satellite, for the time of the configuration, ws tceward the east os toward the 
weet -the mohco being always tuward the numeral. Frequently, at the epoch of the config: 
eration, one of more satellites will be invissble, being projected on the disk of the planet: this 
phenomenon is tnd ated by a hght dish © at the left hand sede of the page Frequently, 
alen, ope of m- te satellites will be invietc, being concealed in occaltation behiod the disk, 
of echpeed sa the shadow of the planet. thie phenumenco 1s indicated by « dark disk @ af 
the mgbt hand side of the page. Ia both cases, the annezed sameral serves to polat cut 
which eateliste ie thus rendered taviable. 

Whee an observatoa ie made at a diferent hour from that for which the @agram ie con- 
structed, the motion of the eateliite dens. the interval may be jadged by trancferring tte 
given positi-a t. the abuve diagram, and estinating :t) moto dannag the elapsed interval 
on the above diacrams of the or':te, by means of the { > wing table of the periode;— 


MBEAN SYNODIC PERIOUS OF THE SATELLITES 


648 @ 0 é 4b8e e é 
f. £18 38 54465 = 2.76086n—8 433. 7 3 99 33854 @ 7.16638720 
TP os ee te, LS Ls 0 ee IV. 36 18 § 6438 = 16.79359248 
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WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 
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13 29.3 
7 53-4 


2 23.5 
20 47.6 
r§ 13.6 

9 39.6 

4 $6 


22 31.6 
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JUPITER'S SATELLITES, 1897. 461 
WASHINGTON MEAN TIME OF SUPERIOR GEOCENTRIC CONJUNCTION. 
SATELLITE ff. 
» a »b os 
jen. 3 March 10 36 sao] june @ y61 
; a4 6 89 89 993 
a7 39 180 9 322 
se | gt 8 arg | 86 491 
89 April 3 st 380 6 80 
29 7 t@ 433 84 sq 908 32 § 
28 80 23 $48 26 @ 830 530 
= a 23 72a] july 2 87 $64 #2 353 
) 9 196 ; 6 go 88 975 
Fed. 8 ss 8$ 338 go 879 © 90 
6 16.9 * 3%? rs @ qo tq 906 
) 844 a | 8g 85 28 9 at8 
89 i 328 | May 8 7 160 19 sa 246 37 «440 
36 38 g30 $ BD 98 § 33 t 474 6 343 
20 e 9 473 06 83 300 89 437 i 
2 ts] a3 587 yo 4 330 9 3a! 
37, 36 t2 305 | Ang 2 37 $39 23 358 
March 38 30 2 97 6 7 191 33 9:8 
6 29 84 385 ° BO 423 8 a7 
10 a7 @ 337 33 8 $4 tq 186 
| 
sy: ge ty gas i Oct FS 88 eos § 949 
87 | Jese 3 @ s33 36 3 326 















SATELLITE itl. 
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WASHINGTON MEAN TIME. 


JANUARY. 
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| 2 43 IY Sh. In. 13 45 1° Sh. Eg. 19 10 4.2] II. Ee. 
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Nors.—in, denotes ingress, Eg., egress; Dis, disappearance; Re. reappearance; Eo, eclipse 
Oc. denotes occultation; Tr. traneit of the satellite; Sh. transit of the shadow; © Visible at Washington. 
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h h 
015 45-5| L Ee. Re. . Eg. | 31 § 7 41.0; ID. Ee. 
10 22 II.° Tr. In. 8 I. Sh. Eg. § 25 I. Ty. 
12 54 ll. Sh. In. 11 xr 39 I. Oc. Das. 6 34 I. Sh. 
13 15 Il. Tr. Eg. 1m 8320] I. Ec. Re. 7 44 IL Tr. 
1§ 43 0. Sh. Eg. | '8 2 24 Ir. Tr. In. 8 53 I.° Sh. 
8 3 L Tr. In. 4 50 Ir. Sh. Ia. 22 2 36 I. Oc. 
19 19 I Sh In 517 Il. Tr. Eg. 4 6 IV. Oc. 
20 22 L Tr. Eg. 7 38 Il. Sh. Eg. 6 1142] LL Ee. 
ax 38 I. Sh. Eg. 8 58 I* Tr. In. 8 40 IV.* Oc. 
B 14 35 i Tr. In. 10 12 I.* Sh. In. 15 19 48.4| IV. Ee. 
1§ 13 IL Oc Dis. 1617 I. Tr. Eg. 18 29 Il. Tr. 
18 10 I. Tr. Eg. 12 30 I. Sh. Eg. 19 § 17.6) IV. Ec. 
18 44 367| L Ec. Re. | 18 6 9 I. Oc. Dis. 20 46 II. Sh. 
19 42 TW. Sh. In. 8 45 HI.* Oc. Dis. aI 22 IL Tr. 
23 9 Ilr. Sh. Eg. 9 37 22.2] I* Ec. Re. 23 34 HI. = Sh. 
3 5§ 25 II. Oc. Dis. 12 20 Ir. Oc. Re. 23 55 I. Tr. 
10 4 98] IL° Ec. Re. 33 46 2x/ 101. Ec. Dis | 38 x 3 Ir. Sh. 
12 32 IL Tr. In. 17 IV. Tr. In. 2 %%4 lL Tr. 
13 47 L Sh In. 17 x1 29.5/ 10. Ee. Re. 3 2¢ L Sh. 
14 52 I Tr. Eg. I 24 Ir, Oc. Dis. ar 6 IL Oc. 
16 6 I Sh. Eg. 2x 35 lV. Tr. Eg. | 34 030 48] IL Ez. 
4 9 42 I° Oc. Dis. | 34 2 33 106) IL Ec. Re. 3 5 TT. = Tr. 
13,13 22.2%) I. Ec. Re. 3°27 I Tr. Ia. 6 39 I. = Tr. 
23 42 I. Tr. In. 4 36 Iv. Sh. In 7 41 Ill. Sh. 
& 212 I Sb. Ina. 439 I. Sh. In. mr § Ul = Sh. 
2 35 TY. Tr. Eg. § 46 I. Tr. Eg. 33 26 WH Oc. 
§ 1 YW. Sh. Eg. 658 . I. Sh. Eg. 18 24 Lr. 
9 1 L Tr. In. 8 39 Iv.° Sh Eg. 18 24 52.5] II. Ee. 
8 16 L° Sh. In. 18 o 38 I. Oc. Dis. 19 3% I. Sh. 
9 4 IV.° Oc. Dis. 4 6 55) I. Ee. Re. 20 43 lL Tr. 
9 20 L° Tr. Eg. 15 46 II. Tr. In. 21 50 I Sh. 
10 35 I° Sh. Eg. 8 8 UW. Sh. In. 25 15 36 I Oc 
13 40 IV. Oc. Ra. 18 39 Il. Tr. Eg. 18 58 49.3| IL Ee. 
ax 16 194) IV. Ec. Dis. 20 57 Ir. Sh. Eg. | 86 7 52 Ile Tr. 
@ : 7 57.2) IV. Ec. Re. aI 57 I Tr. In. 10 4 II.° Sh. 
4 22 IL Oc. Dis. 23 8 Xr Sh Ina. 10 44 IL Tr. 
437 i. Oc. Dis. | 16 o 16 I. Tr. Eg. ta §2 KX. Sh. 
7 42, 12.1] I. Ee. Re. I 27 I Sh. Eg. 32 54 L Tr. 
8 12 Iil.* Oc. Re. 19 8 I Oc Dis. 14 0 I. Sh. 
9 46 43.2/ 1I.° Ee Dia 22 34 565| I. Ec Re. r5 13 L sr. 
x3 2552/10. Ec Re. 22 52 WI. Tr. Is. 16 19 IL Sb. 
18 44 Il Oc Dis. | 17 2 27 Ir. Tr. Eg. | B37 10 § L° Oc 
23 58 338) I. Ee. Re. 3 42 Ilr. Sb. Ina. 13 27 39.0| LIL Ee. 
7 x 30 lL Tr. In. 7 7 IMl.. Sh. Eg. 17 32 It. Oc. 
245 XL Sh. In. 10 44 * Oc Ds. 20 45 Il. Oc. 
3 49 L Tr. Eg. 15 §026.2/ HI. Ec Re. 21345 81|/1M Ee. 
3 4 IL Sh. Eg. 16 26 XL Tr. In $8 o 59 4.3) ITI. Ee. 
22 40 L Oc Dis. 17 37 I Sh In. 2 47 Il. Oc. 
8 210596) I. Ec Re. 18 45 XL 6Tr. Eg. 7 23 I Tr. 
13 8 H. Tr. Ia. 19 56 L_sSb. Eg. 7 42 37) U. Ee. 
1§ 32 Il. Sh. _ In. 18 13 37 I. Oa Ds. 8 29 L° Sh. 
15 56 Ir. Tr. Eg. 17 3 4x2] I. Ee. Re. 9 42 L° Tr. 
18 20 Il. Sh Eg. 719 5 97 UW. Tr. Ia. 10 47 L_ Sh. 
20 0 I. Tr. In. 7 27 Il. Sh In. | 39 4 35 I. Oc. 
ar 14 I Sh In 8 o Ir.° Tr. Eg. 7 56 21.3| IL Eze. 
22 18 I. Tr. Eg. 10 15 Ir.° Sb. Eg. 2I 14 tm. tr. 
23 32 I. Sh. Eg 10 56 - I Tr. In. 23 23 Il Sh. 
9 17 10 IL Oc Dis 12 6 L Sh. In. 30 0 7 Ir Tr. 
18 42 Ii Tr. Ia. 13 15 L Tr. Eg. z $3 1 Tr. 
20 399 46.8; I. Ec Re. 14 24 I Sb. Eg. 2 32 i sSh. 
22 17 Ill. Tr. Eg. | 90 8 7 I Oc Dz. 2 $7 L Sh. 
23 42 IIL Sh In. rz 92 3r.1/ I Ec Re. 4 12 I. Tr. 
‘10 3 8 I St Eg. 12 $7 (HI =Oc Dis § 15 I. Sh. 
8 4 1° Oc. Dis. 16 32 "IIT =6Oc Re 12 20 Iv. Tr. 
1315 §2.2; IL Ec Re. 17 48 33-4' 111 Ee. Dis 16 51 Iv. Tr. 
14 29 I. Tr In. 23 0 156 III. Ec Re. 22 38 Iv. Sb 
15 42 I Sh In. S10 5 IT Oc Dis. 23 «§ I Oc 


wo 


Nore.—in., denotes ingress; Eg. egress; Vis. disappearance, Re. reappearance; Ec. eclipses. 
Oc., denotes occultation: Tr. transit of the catellite: Sh. transit of the shadow, © Visible at Washingten. 
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WASHINGTON MEAN TIME. 
JUNE 
Phases of tha Fuilipses of the Satellites for an Inserting Tevesnepe. 
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Configurations af Pom for on larerting Telescope. 
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11.2 


554) IL. 


44.6 


18.8 
27.8 


22.3 


4qoo 
378 


Tr. 
Tr. 


Sh. 


Sb 


14 


17 


47-5 


55.6 
16.4 


26.2 


28.5 


17.0 


47-3 


38.3 


10.3 


27.3 


27.2 


JULY. 
I. Tr. 
I. Sh. 
I. Oc. 
I. Ee. 
HI. Oc. 
III. Oc. 
Ill. Ee. 
II.* Oc. 
III.” Ee. 
I. Te. 
I. Sh. 
II. Ee. 
I. Tr. 
I. Sh. 
I.* Oc. 
I. Eze. 
Ir. Tr. 
II. Sh. 
II. Tr. 
I. Tr. 
I. Sh. 
II. Sh. 
1. Tr. 
I.° Sb. 
I Oc. 
I. Ee. 
III. Tr. 
Ill. Tr. 
III. Sb. 
II. Oc. 
Il. Sh. 
I. Tr. 
I. Sh. 
II. Ec. 
I. Tr. 
I. Sh. 
I. Oc. 
I. Ee. 
l IV.° Tr. 
Iv. Tr. 
Il. Tr. 
IV. Sh. 
II. Sh. 
I. Tr. 
I. 3 Tr. 
I. Sh. 
IV. Sh. 
If. Sh. 
I. Tr. 
I. Sh. 
I. Oe. 
I. Ee. 
Ill. Oc. 
ITf. Oc. 
Hit. Ee. 
II Oc. 
Ill. Ee. 
I. Tr. 
I. Sh. 
IL Ec. 
I. Tr. 
I. Sh. 
I. Oc. 
I. Ee 
Ir Ty. 
Ir. Sh. 
I. Tr. 


pa? Tr. 


d hm s8 
Eg. | 81 8 41 
. 10 2 
Re. 10 59 
Dis. | 38 5 5 
Re. 8 ro 14.8 
Dis. 20 18 
Dis. 23 37 
Re. 23 49 
In. 38 o 22 
In. 2 21 
Re. 258 
Eg. 3 9 
Eg. 4 40 
Dis. 4 4% 25.2 
Re. § 27 
In. 23 35 
In. 24 2 38 56.4 
Eg. 19 0 
In. 20 33 
Ia. 20 §1 
Eg. 21 38 
Eg. 2r 51 
. 23 10 
De. 23 20 
Re. 23 56 
In. $5 18 6 
Eg. 19 46 
In. 2 7 43.3 
Dis. | 36 o 10 
Eg. 3 25 24.9 
In. 6 $7 27.3 
In. 10 32 
Re. 13 45 
Eg. 1§ 21 
. 16 7 
De. 16 $4 30.3 
Re. 17 40 
In. 17 §8 22.3 
Eg. 18 25 
In. $7 12 36 
In. 1§ 36 22.1 
Io. $8 8 25 
In. 9 §! 
Eg. 9 $2 
In. 10 35 
Eg. rt 16 
Eg. 12 10 
Eg. 12 39 
Eg. 12 §3 
Dis. | 30 7 6 
Re. 10 § 87 
Dis. [| 30 o 4x 
Re. 3 8 
Dis. 3 36 
Dis. 4 
Re. 4 21 
In. 5 4 
In. 6 40 
Re. 6 56 
Eg. 7 1§ 18.1 
Eg. 7 22 
Dis. | 82 : 36 
Re. 4 33 49.3 
In. ar 49 
In 22 §3 
In. 23°12 
Eg. 23 32) 


Nots.—io., denotes ingress, Eg. exress, Dis. disappearance; Re. reappearance; Ec., eclipes. 
Oc., denotes occaltation; Tr. transit of the satellite: Sh, traneit of the shadow; © Visible at Washingten. 
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Configurations af & 30" for an laverting Telescope. 
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JUPITER’S SATELLITES, 1897. 
WASHINGTON MEAN TIME. 
AUGUST. 
hm 8 d hm °s @hmi —°s 

© 40 Il. Tr. Eg. @s 5 TY. Tr. ta. 10 os: 20/ TTT. Ec. 

x 10 I. Tr. Eg. 5 54 IL Oc. Dis. 16 38 I. Oc. 

Xr 50 I. Sh. Eg. 6 22 Yr Tr. Ina. 19 25 984{ I. Ec. 
I §7 I Sh. Eg. 6 58 I. Sh. In. il 33 §2 L T..: 

20 7 L Oc. Dis. 7 35 Iil* Sh. In. 14 3 i. Tr. 

23 2 35.0; I. Ec Re. 8 35 Ii 6Tr. = Eg. 14 24 I. Sh. 

14 55 WT. Oc. Dis 8 41 I Tr. Kg. 15 6 It. Sh. 

16 31 I. Oc. Dis. 9 16 I Sh. Eg. 16 10 Iv. Oc. 

17 22 I. Tr. In. 949 62] IL Ec Re. x6 I: lL Tr. 

18 I. Sh. Ia. 10 54 i. Sh. Eg. 16 42 I. Sh. 

I. Tr. Eg. 7 337 I. Oc. Dis. 16 52 Ir. Tr. 

I. Sh. Kg. 6 28 37.2; L Ee. Re. 27 §2 II. Sh. 

12.8] II. Ec. Re. 8 o 37 i Tr. In. 20 26 IV. Oc. 

41.3/ 11. Ec. Re. © §2 L T.. In 21 28 19.2) IV. Ee: 

Iv. Tr. Ia. I 27 I. Sh. Io. 123 o 52 §36| IV. Ee. 

Iv. Tr. Eg. 1 48 TI. Sh. Ina. um 8 I. Oc. 

IV. Sh. In. 3. I. Tr. Eg. 13 54 42.3| I. Ee. 

IV. Sh. Eg. 3 27 Ir. Tr. Eg. [ 18 22 I. Tr. 

Dis. 3 45 I. Sh. Eg. 8 4 Il. Oc. 

Re. 434 HW Sh. Eg. 8 52 I. Sh. 

In. 22 8 L Oc. Dis. 9 31 TW. Tr. 

In. 9 0 57 220 +L Ce. Re. 10 4! I. Tr. 

In. my917 =| Oc Dis Ir 10 I. Sh. 

In. 19 21 Wr Oc Dis IX 34 III. Sh. 

Eg. 19 22 IL Tr ta. 32 22 48.8/ II. Ec. 

Eg. 19 55 L Sb ka. 12 §9 I. Tr. 

Eg. 2x 4t I. Tr. Eg. 14 §2 II. Sh. 

Eg. 22 33 L Sh. Eg. | 14 5 39 I. Oc. 

Dis 23 § 582! I. Ee Re. 8 23 204} I. Ee. 





THE SATELLITES or JUPITER 


ARE NOT VISIBLE FROM AUGUST 1:5 UNTIL OCTOBER sm, 


JUPITER BEING TOO NEAR TO THE SUN. 


Nors.—ia, denotes ingress; Eg. egress; Die, disappearance; Ra, reappearance; Ec. eciiges. 
Oe, denotes ccoultation; Tr. transit of the satellite; Sh. transit of the shadow; ° Visible at Washington. 
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WASHINGTON MEAN TIME. 
AUGUST 
Phases of the Eclipses of the Satellites for an faverting Telescope. 
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Nors. -In, denotes ingress, bg. egress. Dia, disappearance, Re. reappearance, Ec. eclipse 
Oc, denctes eecaltetion; Tr. transit of the satellite; Sh. transit of the shadow; ° Visible atWeshiagwn. 
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Phases of the Eclipses of the Satellites for an laverting Teles ope. 
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Nore —in. denotes iagress, ig. egress; Dis. disappearance. Re., reappearance, Ec. eolipes. 


Oc, denstes eecultauca, Tr. transit of the satellite, Sb. transit of the shadow; © Visible at Washington. 
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Phases of the Eilipses of the Seteliites for an larerting Telescope. 
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WASHINGTON MEAN TIME. 
DECEMBER. 





d hm 535 d hm ss d hm =°s. 
1 213 I. Sh. In. 10 19 57 366, I. Ec. _ Dis. [| 21 10 47 13.3! I Ec. Dien 
3 20 I. Tr. In. 23 22 I Oc. Re. 14 14 I.° Oc. Re. 
4 30 I. Sh. Eg. ll 317 3 I.* Sh. In. 22 7 53 I. Sh. In. 
5 36 I Tr. Eg. 18 14 I.° Tr. In. 9 7 I. Tr. In. 
13 31 19.0] II. Ec. Drs, 1g 20 I. Sh. Eg. 10 10 I. Sh. Eg. 
18 21 II.* Oc. Re. 20 30 I. Tr. Eg. Iz 22 I. Tr. Eg. | 
' 23 36 92] I. Ec. Dis. | 32 5 22 586! II. Ec. Dis. 2x 1§ 3x.0} II. Ee. Dis : 
2 2 57 I Oc. Re. 10 21 Il. Oc. Re. | 23 ‘2 17 Il. Oc. Re. 
13 18 24.7; HI Ec. Dis. 14 25 53.3] I.* Ec. Dis. § 15 267| I. Ec Dis. | 
| 16 12 7.3| III.® Ec. Re. 17 51 I.* Oc. Re. 8 42 IL Oc. Re. 
17 51 Ill" Oc. Dis. | 18 7 1 WI. Sh. In. 21 40 300; IV. Ec. Diz. 
| 20 42 I. Sh. In. 10 4 Ill. , Sh. Eg. 23 43 402/ 1V. Ec. Re 
| 20 43 III. Oc. Ke. II 32 I. Sh. In. 24 ririg0j/ Tl. Ec Dis 
2X 50 I. Tr. In. Ir 56 III «Tr. = In. 2 21 IL Sh. Ia, 
| 22 59 I. Sh. Eg. 12 43 I. Tr. In. 3 35 I. Tr. In. 
| Bo 5 I Tr. Eg. 1349 1° Sh. Eg. 4 2% 47.0\ TTI Ec Re 
8 36 II. Sh. In. 14 43 Ill¢ Tr. Eg. 4 38 I. Sh. Eg 
10 54 Il. Tr. In. 14 §9 I* Tr. Eg. § 50 I. Tr. Eg 
1r 16 Il. Sh. Eg. | 14 © 27 II Sh. In. 6 12 TI. Oc. Dis. 
13 30 Il. Tr. Eg 2 54 YW. Tr. In. 8 54 Il. Oc. Re 
18 4 28.3] I° Ec. Dis 3 7 IY. Sh. Eg. x6 17 II.° Sb. In 
| 21 26 I. Oc. Re 5 28 Il. Tr. Eg. 18 50 Ir.° Tr. Ip 
4 15 10 I.° Sh. Ia 8 54 105| I. Ec Diss. 18 56 Il. Sh. Eg. 
16 19 I.° Tr. In. 12 19 I. Oc. Re. 21 23 I. Tr. Eg. 
\7 27 I.* Sh. Eg 15 6 o I. Sh. In. 23 43 424| I. Ec. Dis. 
18 3 1° Tr. Eg 7 12 I. Tr. In. | 35 3 42 IL Oc. Re. 
& 248 204) II Ec .Dis 8 17 I. Sh. Eg. 20 §0 I. Sh. In. 
7 4% II. Oc. Re 9 27 I. Tr. Eg. 22 4 IL Tr. In. 
12 32 44.0| I. Ec. Dis. 10 42 IV. Sh. In. 23 7 IL Sh. Eg 
15 $5 1° Oc. Re. 13 16 IV. Sh. Eg. | 26 o 19 I. Tr. Eg 
@ 3 3 Ill. Sh. In. 18 40 39.5| II.* Ec. Dis. 10 32 38.0] II. Ec. Dis 
6 7 III. Sh. Eg. 23 40 II. Oc. Re. 15 36 Il.° Oc. Re 
7 47 WI. Tr. In. 16 3 22 24.4) I. Ec. Dis. 18 rr 56.0] 1.° Ec. Dis 
9 38 I. Sh. In. 6 48 I. Oc. Re. 21 39 I. Oc. Re 
10 37 III. Tr. Eg. 23 13 §6.0/ III. Ec Dis. | 37 14 57 HI.° Sh. In. 
10 48 I Tr. In. 17 o 5§ 324{/ II], Ec. Re r5 18 L*° Sh. Ia. 
II 55 I. Sh. Eg o 28 I. Sh. In 16 32 1° Tr. In 
134 I Tr. Eg zr 4! I. Tr. In 17 35 L® Sh. Eg 
21 53 Ir, Sh In 2 9 Ill. Oc. Dis 17 58 TIL° Sh. Eg 
7 o1§ I «6Tr. =a 2 45 I. Sh. Eg. 18 47 1° Tr. Eg. 
oO 33 Il. Sh Eg 3 56 I. Tr. Eg. 20 4 WW. Tr. In ' 
2 50 WI. «Tr. Eg. 4 54 Ill. Oc. Re 22 45 1. Tr. Eg. ! 
338 566 IV. Ec Dis. 13 44 I1* Sh In. 38 5 34 I. Sh In 
$55 268 IV. Ec Re. 16 13 I’ Tr In. 897 Il Tr. In | 
7 x 43' LT Ec. Dis 16 24 II.” Sh. Eg 8 13 Il Sh. Eg | 
10 24 I Oc. Re. 18 47 Ir° Tr Eg 10 39 Il. Tr ig. | 
1§ 7 IV.° -Oc. Dis. 21 s0 4r.0}; I. Ee Dis 12 40 13.§| I. Ec Dis 
16 21 IV.° Oc. Re. | 318 1 197 I. Oc. Re. 16 7 T° Oc. Re 
847 I Sh Ina. 18 56 I. Sb. Ina. 28 9 46 I. Sh. Ia 
5 17 I. Tr. In. 20 9 I. Tr. In. mrt I Tr. Ia. 
6 24 I. Sh. Eg. 21 13 I. Sh. Eg. m2 3 "I. Sh. Eg. 
7 32 I Tr Eg. 22 24 I. Tr Eg. 13 16 I.° Tr. Eg. 
16 5 656, I1° Ec. Dis. | 19 7 57 44.4] Il Ec. Dis 23 50 305] I. Ec. Ds 
ar 1° Il. Oc Re. 12 59 HW. Oc. Re [| 80 4 53 Il Oc. Re. 
® 129190! I. Ec. Dis 16 18 §5.0/ I.° Ec Dis. 7 8266| I. Ee Dis 
4 53 1 I. Oc Re. 19 45 I. Oc. Re. 10 35 I. Oc Ke - 
1716 94 HI.° Ec. Dis | 80 10 59 WI =6Sh. «In. | 81 4 15 1 Sb. Io 
20 8 492 III Ec. Re. 13 25 T° Sh Ia. § 8292/11 Ee Dis '' 
22 1 [I = =6Oc_— «Dis. 14 2 11° Sh Eg § 29 I Tr. In 
22 35 I. Sh In 14 38 1° Tr. Ip 6 32 I Sh Eg 
23 45 I Tr. In 15 42 T° Sh Eg 7 44 I. Tr. Eg 
10 o 50 Ili Oc. Re 16 3 II? Tre lo 7 $7 §7.0| ITT. Ec Re . 
oO §2 I. Sh Eg 16 53 T° Tr Eg. IO 12 WI Oc Dis , 
2 3 I Tr Eg. 18 47 l° Tr Eg 12 §0 Ti® Oc. Re 
Ir 10 YW Sh In 331 3 1 Il. Sb In 18 §1 W° Sb In. 
13 35 6 OTr_s—CsiIn. § 32 Ir 6 6Tr. = «Io at 24 WoTr. Ia 
13 50 Ile Sh Eg. § 40 | 11 Sh Eg 21 30 Ir Sh Eg - 
16 9 Il* Tr Eg 8 5 I Tr Eg 23 56 ‘Tr Eg ! 


Norz.—lIna., denotes ingress, Eg. egress, Dis, disappearance. Re. reappearance, Ec., 
Oc., denotes occultation; Tr. transit of the satellite: Sh. transit of the shadow, © Visible et Washington. 
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WASHINGTON MEAN TIME. 
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WASHINGTON MEAN TIME OF GREATEST ELONGATION, ETC. 


SATELLITES OF SATURN, 1897. 








ta the diagram on the preceding page, the pusts of the ortits marked ~o” are those of the 
eastern elongation, as seem in an inverting telescope. The apparent positions of a satellite at 
any tune may be marked on the diagram by counting around the ortit the interval in days and 
boure which bas elapsed since the last east elongation. The times of these elongatiwns may 
be foand from the following tables. Mimas can be seen only within a few hours of each elun- 
gatwo: the time of every: elongation visible at Washington is therefore given. The times of 
uther elungations of any satellite in the same directiun may be fuand by adding or subtracting 
any multiple of the penod. For the three vater satellites the times ef eloagaton and conjuac- 
them are gives. The following abbreviations are used>— 


R.. East Eloogatica, 
L, Inferior Conjuaction (cceth of pleneh, 
W., Weat Elongation, 


&., Superior Conjunction (nerth of planet). 
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SATELLITES OF SATURN, 1897. 
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| . ENCELADUS—( Concluded.) 
: ee 
h b d h 
' Apr. 1 ; 80 E. | May 3 arr E. May24 102E. Juner3 
14 16.9 E. 5 60E. 25 191 E. | 15 
16 1.7 E. 6 14.9 E. 27 4.0E. 16 
17 10.6 E. 7 23.7 E. 28 12.9 E. 18 
| 18 19.5 E. 9 86E. 29 21.7 E. 19 
20 44E. 10 17.5 E. 1 66E., 20 
2i 13.2 E. 12 24 E. {June 1: 15.5 E. 22 
22 22.1 E. 13 11.2 E. 3 of E 23 
| 24 7.0 E. 14 20.1 E. 4 92E. 24 
! 25 159 E. 16 5.0 E. § 18.1 E. 26 
27 o7E. 17 13.9 E. 7 30E. 27 
28 9.6E. 18 22.7 E. 8 11.9 E. 29 
29 18.5 E. zo 7.6 E. 9 20.8 E. 
May 1 3.4E. 2x 16.5 E. Ir §6E. | July x 
2 12.2 EL 23 1.4 E. 12 14.5 E. 
TETHYS. 
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1.9 E. 
26 108 E 
196 E 


134 E 


22.3 E. 
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68 E. |Mar. 1 38 E. 6 of E. II 210 E 16 17.5 E. 
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20.1 E, 8 17.0 E. 33 13.7 E 19 10.r E. 24 67E 
17.4 E. 10 14.3 E. 15 109 E 2x 7.4 E. 26 40E 
14.7 E. 12 11.6 E. 17 82E 23 ‘4.7 E. 28 1.3E 
12.0 E, 14 89E 19 5.5 E 25 2.0E. 29 226E 
94E. 16 6.2 E. ax 28E. 26 23.3E. |july 1,199 E. 
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SATELLITES AND RINGS OF SATURN, 1897. 487 
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488 SATELLITES OF URANUS, 1897. 








Apparent Apsides, 
Date. Position App. Distances. 
Angie. Titania. Oberon. | 


Apparent Apsides, 


Date. Position App. Distances, 
Angle. Ariel. Umbriel. 
@ @ 


| Feb. 18, 348.0 14.1 19.6 
May 17, 3508 14.8 20.7 
Aug. 13, 353-7 14.3 19.7 







Feb. 18, 948.0 32.2 43.3 
May 17, 3508 339 45.4 
Aug.13, 353-7 323 43.2 


APPARENT ORBITS OF THE SATELLITES OF URANUS IN 1€g7, 
AS SEEN IN AN INVERTING TELESCOPE. 





WASHINGTON MEAN TIME OF GREATEST ELONGATION. 





ARIEL. UMBRIEL. TITANIA. OBERON. 
South. North. South. North. | South. North and Sontb. 
a ht db dh db db ab 
Feb. 17 22.9 | Feb. 7 107 |Feb. 9 12.4 fan. 31 15.0 |/Feb. 4 23.4] Feb. 22 168 S. 
25 12.4 r§ 17.5 17192 ]Feb. 9 7.7 13 16.1 [Mar. 1 104N. 
Mar. § 18 24 0.4 26 2.1 8 of 22 89 8 40S. 
12 15.3 1Mar. 4 7.3 |Mar. 6 9.0 26 17.4 |Mar. 3 18 14 2r.6N. 
zo 48 IZ 14.2 14 16.0]Mar. 7 10.3 1x 188 23 25.25 
27 18.3 20 21.2 22 22.9 16 3.3 zo 11.8 28 89N 
Apr. 4 7.7 29 4.2 3% 5.9 24 20.3 29 48 Apr. 4 26S. 
tz 23.2 Apr. 6 113.1 |Apr. 8 128 7Apr. 213.4 /Apr. 6 21.9 10 20.4 N. 
19 10.8 14 38.1 16 19.8 rx 6 4 /° 1§ 15.0 17 14.2 S. 
27 (0.3 23° «2.1 2§ 29 19 236 24 8.2 24 80N. 
May 41338 [May 1: 81 |May 3 99 28 168 |May 3 14]May 1: 1.95. 
12 3.3 9 15.1 131 16.9 | May 7 100, Ir 18.5 7 19.7 N. 
r9 16.8 17 22.2 19 23.9 16 32 20 11.9 14 33.4 S. 
27 64 26 §.2 28 7.0 24 20.3 29 49 2x 7.3N. 
June 319.9 [June 3 x22 |June § 14.0 June 2 13.5 |June 6 22.1 2 12S. 
Ir 9.5 Ir 193 13 213.0 rm 69 16 15.3] June 3 191 N. 
18 23.0 20 2.3 22 4.1 19 239 24 84 10 13.0 S. 
26 12.5 28 93 jo 110 28 16.9 |July 3 = 1.5 17 68N. 
July 4 zo] July 6 163 |July 8 180} July 7 100 1: 38.5 24 «05S. 
Ir 1§.§ 14 23.3 17 1.0 16 3.2 20 11.6 30 18.2 N. 
19 §.0 23 62 25 80 24 201 29 46] July 97 13.95. 
26 185 32 132 |Aug. 2149 fAug 2131; Aug 6 215 14 §6N. 
Aug. 3 80] Aug. 8 20.1 10 21.8 tr 60 15 344 20 23.3 S. 
30 21.5 17 3.0 19 48 19 229 | 24° «7-4 27 16.9 N. 
38 109 25 99 27 11.7 28 158 Sept. 2 03 f Ang. 3 1055S. 
| ab . db 
| Period of Ariel, 2 12.489 Period of Titania, 8 16942 
Period of Umbriel, 4 3460 Period of Oberon, 13 12.119 


Nors.—For Ariel only every third elongation is given, and for Umbriel every alternate one The intermediate ones may be 
_ found by adding maltiples of the period of the satellite. 
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APPARENT ORBIT OF THE SATELLITE OF NEPTUNE IN step, 
AS SEEN IN AN INVERTING 7FLES: OPE. 
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WASHINGTON MEAN TIME OF GREATEST BLONGATION, 
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The alx.e times are th we of each paseace -f the satcliste throagh the apete of tte apparent 
ortet The pout a of the eatelite af any other time may be f. aod by measanng around the 
oe'st fr @ the apese lact passed through, rememiersing that the sadies vectes of the sate!..te 
deacmtes equal asese in e-yual times. 


Pencd of the satelite of Neptune, g* sst.065 
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PHENOMENA, 1897. 


WASHINGTON MEAN TIME. 
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WASHINGTON MEAN TIME. 
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492 OBSERVATORIES. 
POSITIONS OF OBSERVATORIES. 
(North Latitudes and West Longitudes are Considered Positive.) 
Reduction Longitude. 
Place, Latitude, Geocentric Los p 
Latitude. Broes Washington. | From Greenwich. 
e ’ td C) @ b Bw 8 b m r 
Abastuman. ° ° +4I 42 24 — 11 35.5] 9.999351] — 7 59 37 —- 25125 
bo. ° ° ° +60 26 56.8! —10 2.1] 9.998887] — 6371845] -— 129 6.41 
Adelaide , . ° — 34 55 33.8) + x0 56.8] 9.999520] —I4 22 32.3 | — 9 1420.3 
Albany . ° +42 39 49.5| — x1 38.0] 9.999326] — 0131287] + 454 59.17 
Alfred. (VV. y. ) . ° +421519.8] —12z 37.0] 9.999337] +O 255.00] + 511 7.04 
Algiers (Ofd Os.) . +3644 0 | —2x2 108] 9.999476) - §20288 | ~ 012168 
Algiers (New Obs.) . + 36 47 50 — 11 11.3| 9.999474] — § 2020.59| - O12 8.55 
Allegheny . . ° +40 27 41.6] — 22 91.3| 9.999383] + O11 5089/ + 520 2.93 
Altona = «we sf #5332. 45.3] — 32 10.2] 9.990099) — 5 47 58.39| — 939 4&35 
Amherst . ° ° +422217.1] — 12 37.3] 9.999334] -— 018 7.37| +450 4.67 
Annapolis . “. . | +385853.5| — 2224.5] 9.999420] -—0 215.551 +5 § 56.49 
Ann Arbor . . ° +42 1648.0] — 12 37.0] 9.999336] + 02643.15] + § 3455.19 
Arequipa (iarverd) . | —1624 + 618.4] 9.999884] — 0 22 42 + 445 30 
Armagh . . +5421 12.7] —22 4.2] 9.999029] — 441 36.6 | + 026 35.4 
Athens © oe e | +3758 20.0| —1z 18.9] 9.999045] — 643 7.7 | — 1 3455-7 
Bamberg . . « | +4953 5 | — 132307] 9.o90rqr] — 5 5145.4 | — 943 33-4 
Beloit . ° ° ° +4230 9.0| — 11 37.6| 9.999331] + 947 55.3 + 556 7.3 
Bergen . ‘ ‘ +60 2354 | —10 2.7] 9.998888] — 5 29 24.8 - 021128 
Berkeley ‘ ‘ +37 §2 21.7] — 312 18.3] 9.999448] + 3 050.33| +8 9 2.37 
Berlin (Urania) . . +§2 31 31.8| — x2 17.0| 9.999075] — 6 139.60; — 053 27.56 
Berlin . ° ° . +52 3016.7! — x2 17.1] 9.9990751 — 6 1 46.95| — 053 34.92 
Berne . . ‘ , +4657 8.7] — x2 39.0] 9.9992161 — § 37 57.7 — 029 45.7 
Besancon . ° ° +4714 59.0] — 122 38.5| 9.999208) -— § 32 9.2 - 023 57.2 
Bethlehem . ° . +40 36 23.4] — 12 31.9| 9.999379] — 0 640.19| + 5 1 31.85 
Birr Castle . . , +53 § 47.0! — 11 13.3] 9.999060] — 4 36 31.1 + 0 31 40.9 
Bogota . . ° + 43548 — 1 51.§| 9.999901] — OII1 13 + 456 59 
Bologna . . +44 29 47.0] — 12 40.3| 9.999279] — § 53 36.9 — 045 24.9 
Bombay. ° . +18 53.45 —- 7 8.2] 9.999847] — 9 59 27.7 — 451 15.7 
Bonn . ° ° ° +50 43 45.0| — 12 26.9] 9.9991201 — § 36 35.33] — 0 28 23.29 
Bordeaux . ‘ +4450 7.2] — 1: 40.4| 9.990271) - § 6 6.63| +0 2 5.41 
Bothkamp . ‘ . +5412 96] — 2: 5.3| 9.9990331 — 5 48 43.2 — 040 31.2 
Breslau ‘ ° +51 656.5] — 12 25.0] 9.999110] — 61620.88/ - 1x 8 884 
Brisbane. . ° ~2728 0.0] + 9 32.2| 9.999689] —15§ 2017.8 -1012 58 
Brussels (Geel) « . + §0 47 53 — 11 26.6| 9.999118 — 5 25 38.2 - 017 26.2 
Brussels. ° +§0 5110.7] — rz 26.3] 9.9991171 — §25 409 | —- 017289 
‘ Budapest . - +47 29 34.7| — 12 38.0] 9.999202] — 624274 | — 3 1615.4 
Cairo . . +30 438.2] —10 6.5] 9.999632] -— 71320.95| —2 5§ 8.91 
Cambridge (England) . +§212516| =—122 18.9] 9.999082] — § 834.79] - 0 022.75 
Cambridge (Mass.) .. +42 2247.6] — 22 37.3| 9999334] — 02341.05] + 444 30.99 | 
Cape of Good Hope . — 3356 3.5] + 1048.0] 9.990543] -— 622 678] — 113 54.74 
Catania . . « | +3730 ~ 31 16.0] 9.999457] - 6 752 - 05940 | 
Chapultepec ° ° +19 2517.5] — 97 18.21 9.999838] + 128 26.201 + 6 36 38.24 | 
Charkow . ° ‘ +50 O10.2| — 32 30.2] 9.999138] — 733 67 — 224547 
Charlottesville. ‘ +33 2 1.2] —231 39.3] 9.990440) +0 553.18] + 514 5.22 
Chicago (O/d Obs.) . +4150 1.0| — 2x2 35.9] 9.999348 | +042 t 14.69 | + § 50 26.73 | 








OBSERVATORIES. 493 
POSITIONS OF OBSERVATORIES | 
(Vorth Letitades end West Leazitudes are Considered Positive.) 
Dee: ' ---- = 
Re-i toa ' Le aguede 
Pesce Leseuda, dees courte Lege -——— - = 
Letrnde vem Weebs-grea = Brees U.coeputch 
- — Se a ge ‘' = = = - - ~~ =: 
o7- 6 ¢@ ° ° hm °e ‘ 
Chnstiania + §9 $4 440) —- 30 87| ewe - $43 3 89 - 042 5385 
Cincinnat (.Vew Obs). +39 81y 1 - 81.344, Govngt6h + V 29 24 35] + § 3741 99 
Cincianats (O14 ¢ Ob: ). +39 620605) — 288 26 | emrre7?l e+ 047 orl © § 37 Sys 
Clinton $43 SITY — tre] Ou iel - O 63459 © § 13745 
i Coumbra #4033355] -— 383 59] OWS) - 434379 | + 033353 
| Columbia (Af ssseurs) . +38 66 526] - 28 3446] oguesth @ © 1 O28) ¢ 6 g1h 32 
Copen : . $548 824] - 30558) Soon? - SSS $y) - O50 8B ga 
Cordoba : . — 3525155] ¢ 203233] googtost - 051: 235 + 416 4H 2 
' Cracow , ° ° $0 9$39)] -—1: 009! ooepss7] - 625 241! - 8 tg 50 37 
. Crowborough .  . | #$r 9 7 | - 813.8541 ooppsset - § 8493 | - 0 0373 
Dang ° . $438 380] - 2: 621 @oppos9] ~ 622 51.6 - 334 396 
' Denver e ° . + 39 40 96.4] - 33 879] Borpecs] + 251 3559) + 6 69 47 63 
Dorpat . «lw ff + $8 2847.11 - 80 4] ooont - 655 55 , - 846535 | 
Dresdew «ww | +53 936.8] - 22 8536] poppssss -— 6 3 GHB] - 0 54 54 Hy 
Dubi:a . ° ° $3 29.330] — 38889) Sopprssl - 442509 #0235 33.1 
Dun Echt . : +$7 996 | - 80 992| goctotst - 455 32.0 | + 0 gyoo 
Durham. ° +$4 46 62) - 18 a9] goworg] - § 1 $2.2 +0 6198 
Duseridorf . . $039 250] — 8204.6] gone — §35175 , - 027 55 
Edinburgh . $$ $7 23 31 - 90:997| goptopsd — 455 25H) 8+ O13 GY OS 
Evanston (Dearborn) $42 $334] — 23 965] Soppnes] + 942303 | + § $0423 
Florence (Reale Museo) | +4346 4:1] - 13 7! Goveeel — § 53135 | - 045 t§ 
Florence (Arcetrs) $4345 144 187] @uwr208l — $5315 95) O45 388 
Geneva ° , 4033 $85) — 88 029° Qos - $32 4 4I' - O34 36977 
Genoa . . $4435 QI} ~ 12402, Soopsitl — $43 534 - O96 4ts 
Georgetown ° ° +y 6g ag] — 88 143! eqnssef £9 0 O20 6 g BIH ay, 
Glasgow ( UVassourt) 39233946501 -— 388981 pometed © 8 3 $43' + 68181797 
Glasgow (\.ef/amd). $$$ $2420] - 10995! geoff - 451 14 @ O87 10 6S 
Gohlie . #$t 38 yge 82397 Somingd — 657 48 lm,  ~ O gy BQ hs 
Gotha (Old Obs) : $0 $0 § 2] - 88 HO. QorIEt -— $1 Fae © 42:66:16 
Gotha . . . + §0 $6 97S} — 88889) Qovttgs -— § $1 abe, O92 § 6b 
Gotungen . ° e $f E2a7 sy] -— 88 83% giaxgico - $47 $54 049 4G | 
Cras . ° . $47 4372] - 88 8 8' goaaitysf - O10 O - t tah 
Greenwih . ° ‘ SE 25 3ST - 88 998! Sopres— - § Ns3zyg 0 0 11D 
Gangaoen ° e e #47 3342 8 78, @ smart —- § 245° osy yn 
Han:sburg . ; ; $333 TO] - 88 100; govreel ~ $4" $7 OW 638 
Hanover . #4342153) - 883906! eamym] -O18y 41 6 449 79) 
Harrow ° *4t 346467 4 at 23 6/| @ xR 7 «8 - § 421! oO tBtgy 
Hast: is oa. Hudson . © 4 Sy 24 81938) O-mvd - 012424 © 4562,0 
avert ed. 40 0408] - 82 mel ouvremt - 2 059935 © § 88270 
Heide berg 493435 | — 889281 Comsat - $43 98 - 93445 
He.sinxlors ° ° ofr yp gz] - se 944] gotten? - Hghk 11% = £3949 16 
Hereny ° . oa thar al - 8: Bal eepo§ - 614 367 - § 347 
Hongan's . : : eas IN 12. Sin 7! gopertel -1344 514 730489 
Hut. . . oot 86.42%) bet Samed © O17 3212 © $3646 26 
Jamar a et33agst ot Gch > gpAcg] © O 917 § ¢ G12 996 
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OBSERVATORIES. 
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POSITIONS OF OBSERVATORIES. 
(North Latitudes and West Longitudes are Considered Positive.) 
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POSITIONS OF OBSERVATORIES 
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(Vorth Latitudes and West Loucitudes are Comssdered Postive.) 
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POSITIONS OF OBSERVATORIES. 


(North Latitudes and West Longitudes ave Considered Posstive.) 


496 
Place. 
South Hadley .. 
Speier . . . 
St. Louis. . ‘ 
St. Petersburg 


ES I 8 <A 


St. Petersburg (Univ.) 


Stockholm . . 
Stonyhurst . 

Strassburg New Obs.) 
Strassburg (O/d Obs.) . 
Sydney . oe 


Syracuse . 
Tacubaya . 
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Tokio . ° 
Toronto , 
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Trieste : 
Troy (4. ¥.) 
Tulse Hill . 
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Utrecht 
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Washington 
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Williamstown ( Mictoria) 
Wilna. ‘ 
Windsor. . ‘ 


Zirich ° ° ° 


Latitude. 


+4215 18.2 
+4918 55.2 
+38 38 3.6 
+ 59 56 29.7 
+ 59 56 32.0 


+ §9 20 34.0 
+ 53 50 40 ° 
+48 35 08 
+48 34 53.8 
— 33 51 41.1 


+43 2133.2 
+19 2417.5 
+41 19 32.2 
+35 39 17.5 
+ 43 39 35-9 


+43 36 45.3 
+45 38 45.4 
+42 43 52.9 
+51 26 47.0 
+45 4 84 


+5127 4.2 
+ 59 51 29.4 
+52 5 9.5 
+45 25 49. 
+48 12 53. 


+48 13 55.4 
+48 12 35.5 
+48 12 47.2 
+5213 5.7 
+38 53 38.8 


+ 38 §5 14.7 
+ 38 §3 17.3 
—41 18 06 
+41 23 31 

+41 23 22.2 


+ 53 32 §2.0 
+ 42 42 30 

—37§2 7.2 
+ §4 40 59.1 
— 33 36 308 


+47 22 40.0 


Reduction 
to 


Latitude. 


— 18 37.0 
— I2 32.9 
— II 22.7 
—10 8.4 
-—10 8.4 


— 10 F§.§ 
— 3: 8.0 
= IX 35.3 
— 3X 35.3 


+ %0 47.3: 


— 1: 38.6 
- 717.8 
— SI 34.4 
-— sz 2.8 
— 311 99.6 


— 81 39.3 
— 33 40.3 
— tr 38.2 
= II 23.3 
— It 40.4 


— II 23.3 
— 10 9.3 
— It 19.7 
— II 40.4 
— 31 36.2 


— 23 36.2 
— 11 36.3 
- 11 36.2 
— 11 18.9 
—- 32 24.3 
— I 24.2 
— II 24.2 
+ Ir 34.3 
— 13 34.6 
— Ir 34.6 


— 3 10.3 
— 11 38.0 
+ 13 18.3 
— 23: 1.6 





9-999422 
9-99936: 
9-999359 
9.999399 


9-999990 
9-999325 


| 9-999448 
9-99902 
+ 10 44.9' 9.999552 
— 31 ad 9.999205 


Longitude. 
Prom Washington. | From Greenwich. . 
h m hms 
— 017 §1 "75 + 450 20.29 
— 541 57.66) — 033 45.62, 
+ 0 52 37.07| +6 o4g.11 ' 
-7 925.50] — 2 113.46 
-7 923.45) —2 xrixr4r! 

.~ 62026.02] — 1 1213.98 
~ 45819.36| +0 952.68 
- §3916.69| ~ 031 4.65 
— 539 14-53} — O32 2.49 
~I§ 13 Og | -x10 448.9 
- © 338.68) +5 433.36 
+ 328 34.45| + 6 3646.49 
~ 945 22.84| — 437 10.80 
-142710.0 | ~ 918 58.0 
+0 922.6r/ + 5 17 34.65 
~ 514 323 | —O §5§1.1 
-— 6 3135.05] — O55 3.01 
~ 013 29.75| + 454 42.29 
-~5 7443 | +° 027.7 
- § 38 5§9.27| — 0 3047.23 
- § 658.9 | +0 323.1 
— 618 42.27] — 1 10 30.23 
~ 528 43.7 | — 020 31.7 
— §57378 | — 04925.8 
— 61337.3 | — 1 525.3 
— 613 33.53] — I 521.49 
— 613 43.74] -— I 531.70 
— 613 33.15] ~ 1 § 11.17 
- 632194 | - 124 7.4 

000 + § 812.04 
+o o 3.67/ +5 815.71 
-~0 0 58 | #5 8 62 
-16 4717.9 | -II39 59 
~ 01222.721 + 455 49.33 
—- O1221.49/ + 455 50.55 
~ §4947.2§| — 9 32 35.2% 
—- 015 223 + 45250 
1447 508 | — 939 388 
- 64921.0 | — 143 9.0 
~I§ II 32.55] -I0 320.53 
~ 543244 | — 034 12-4 








ON THE ARRANGEMENT AND USE OF THE AMERICAN 
EPHEMERIS AND NAUTICAL ALMANAC, 


PART /—THE EPHEMERIS FOR THE MERIDIAN OF GREENWICH. 


The greater portion of this Ephemeris, embracing the positions of the sun and moon; 
the distances of the moun from the centres of the sua and of the four must conspicuous 
planets, and from certain fixed stars, the ephencndes of the planets Mercury, Veaous, 
Mars, Jupiter, and Saturn, ta designed for the special use of navigators. The remainder 
contains the ephemerides of Uranus and Neptune, the Lenoceatin co ordinates of the 
seven major planets, the rectangular equatomal co ordinates of the sun, the moon's 
longitude and latitude, data for the libration of the mooa, the obligusty of the ecliptic, the 
equation of the cquinoxes, etc. 


TIME. 

Astronomers make use of two different kinds of time: (1) mean solar time, which 13 to 
be distinguished from true, or apparcat solar ime; and adercal time 

Sefer Time -Solar time is that used for all the purposes of ordinary Ife, aad is measured 
by the daily motion of the sun A Sw/ar Davis the interval of time between two successuve 
tranuts of the sun over the same meridian, aod the hour angie of the sun ts called Se/er 
Time =This is the most natural and direct measure of time. But the intervals between the 
succeseve returos of the sun to the same mendian are got crac ty equal, owing to the vary 
ag motion of the earth around the sun, and to the obliquity of the echptc = The intervals 
between the sun's transits over the meridian berg unequal itis imposable to regulate a 
clock of chronometer so that it shall accuratesy follow the sua 

To avend the isteg varity whi h would anee from using the true sua as the measure of 
Gime, a fictitious sun. called the Were See, ie supposed to move in the equator with a unt- 
form velocity This mean sun ts supp ed to keep, on the average, as near the real sup as 
8 consetent with pertect uniformity of motion, t€ 38 sometirnes in advance of at, and some- 
times behind it, the greatest deviation being about 16 minutes of time. 

Mesa Solar Time, which iw pertes tly equable in its increase, 1s measured by the motion 
of this mean sun The clocks to osdinary use and the chroaumeters used by navigators 
ase regulated to mMcan souar tine 

True, of Apparent Svlar Time wimecasured by the motion of the real sun. 

The difference between apparent and mean tune is calied the Eysatiea of Time By 
means of :t, we chanxe apparent to mean tune. of the reverse | Thus, af the apparent time 
be given, the mean tine corresponding to if wid be obtained by afding of subtracting the 
equatioa of time. according to the precept at the hea dof the ©) canta which tt 1s fouad, 
on page [oof the Calendar for each moath = Eft the mean time be given, the appareat time 
19 obtained by appiying the equation of time as fire. ted by the pre cpt oa page IL of the 
Calendar. 

Sideveal Time ~—Sidercal Gime is incasured by the dacyv motels of the stare, of, as it is 
used by astronomers, by the day moto of that pointin the «yp .ator from which the true 
nght awension of the starsivcorate d Dh os pe tas the versal epuinox, and its hour-angle 
te called Ssdereal Time | Astronenna. con ks tes ated ty a: fereal time, areca. cd ssdereal 
clocks. 

A Sedereal Day is the interval of ime between the transit: of the vernal e yuines over the 
mendian. and tte neat sicece fing retura to the sane metifan [tus about 3® 6% shortes 
than the mean wo.arddlay, jO$ g sar days, of a year bens divsiod rato yor", sidcreal days 
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It ts divided into 24 hours. The sidereal hours are counted from o to 24, commencing w::> 
the instant of the passage of the true vernal equinox over the upper meridian, and endi-=z 
with its return to the same meridian. About March 2rst of each year the suderesi clock 
azrees with the mean time, or ordinary clock, and the former gains on the latter abca: 
3" 50° per dav, so that at the end of a year it will have gained an entre dav, and wii! aza-- 
avree with the mean time clock. 

Psv.—The C:r:. Day, according to the customs of society, commences at miduighr. aad 
-compmses twenty-four hours, from one midnight to the next following. The hours are 
counted from o to 12 from midnight to noon, after which they are agam reckoned &-— 
o to 12 from noon to midnight. Thus the day is divided into two periods of 12 hours cac>. 
of which the orst is marked A. M., and the last is marked P. M. 


The Astrvec0:cs. Dav begins at noon on the civil dav of the same date. [rt also c-c- 
pmses twenty -tour hours, but they are reckoned from o to 24, and from the noor of ome 32; 
to that of the next folowing. The astronomical as well as the civil tme may be entter 
apparect or mean, according as it is reckoned from apparent noon or from mean moon. 

The avil day begins twelve hours before the astronomical day; therefore the first perod 
of the aivii day answers to the last part of the preceding astronomical day; and the last peri 
cf the civii day corresponds to the first part of the same astronomical day. Thus. Jazccan 
gtk. 2 o'clock, A. M., civil time, is January 5th, 14", astronomical time; and January 5°. : 
oc.ock, P. ML, awil ume, is also January gth, 2", astronomical tme. The rule, then, for -+e 
transformaten of avil time into astronomical time is this: // the cstt! time ts marked 4. M. 
take ome from the day and add tweice to the hours, and the result is the eStycnomece. mt 
wuelcs: :f the crtis terme ts marked P. M.. take emey ihe desiguativa P. M.. and tee astrer 
erenicd. (ets Aad without farther -4ange. 

To stsvse astronomical te ctci! ime. we stmpiy write P. M. efter it, of wt ts less then 12 
tcars. f° greater [420 12 tars, we subtract 12 Aoars from th, Old I te the L545. 20d x 
4. M. For exampee, January 3d, 23 hours, astronomical ume, 1s January 4th, rr o'c xe 
A NM. aul ome 

If the ‘ong:tude trom Greenwich be expressed m ome. and, when west, edded to the (2c. 
time, oc. when esst, sa3iracted from the local tme, the result 1s the correspond:ng G-~<= 
wichtome If the ‘ocal mean tme 1s used, the resuit 1s the Greenwich mean tme, w= := 
océ:narzy 1 that reguired for the use of this Ephemerss. The rule is the same, whee 
we tse mean or siderea: Ome. 


THE CALENDAR 

Tie Caecdar rs d:vcced mto tweive mecths and to each month are asageed e:=*-~2 
PMs the costecss of which are as follow — 

Face [ conta:cs. fer Greera:ch apparent noon of each dav. Tae Sun's 4pparce: & 
Ascee.: eared De. cessree and the Fyes:we of Tree. Accoinins columns contain the °°. 
Seretces 2f inese puanttes for ene hocr. By multpivicg this d:-erence bw the hours a=: 
parts cf an hour orom Greeawickh appareat noca, and adling the am cant to or saberact-: 
wi trom. the Quantity af noon acccrl.cg as that quantity rs increas:cz of decreasirz ve 
eta. the vacce of anv guaccty for acy e:wen Greenwich apparert tre. The Sour. -: 
ferences ame coven tre the -nstant of appareat noon at Greeowch. and. when greater a-. - 
Facv. cs mt ored shod be arse interpolated for half the hocrs acd parts of an hour = == 
Greeaw- >> ancarect ome 

wos Pace s chet used whea the sus :s cbserwed on the merm:an. acd the soca spo 
Terie s PMB Tre wot tite Som Greenwich expressed in tore. of west, ss af ¢° 


westant che Grecwilh arrarectt ove. or ome after Greenwich apparent acca: :f east “> 
mame betrce Greeaw-ch artascet ioccen | The loog:tede cf any place ss therefore exe pice 


stomeiccocs che puanctes og tis puce te apparent noon at the place. 


7° 
= ~~ ee 
—_e = © eo 








USE OF THE TABLES. 490 


The right ascension of the sun thus reduced 18 the sidereal time of local apparent noon 
The diflcrence between it and the clock time of the mendian passage of the sun is the error 
of the clock on sidereal tine 

The declination of the sun reduced to the mendian, of apparent noun, of the place, is 
required in finding the lautude from a mendian altitude of the sun. 

As an example of the uve of page [:-- 

Let the sun's declination be required at apparent noon, 1897, May 27, at a piace whose 
longitude 18 174” 40’, of 12°55° 40° cast from Greenwich: 


Sm e 
Lora) appareat time . : . May 87. oo 0 
langitude from Grerawsxh jeabtractsve) . . 38 98 40 
Greeewitch apparest time May 24 $2 8 a0 


Reducing the minutes and secoads to decimals of an hear, we tind that this moment is 
82°.032 after Greenwich apparent noon on May 26, of 11°.478 belore Greenwich apparent 
noon on May 37. 

On page 74 of the Ephemens we find that the change of dev ination in one hour is 


May 20 at Greenwich appareat Bocelli ° . +t 38345 
May 27. ot Gresmwxh apparent socom lt ° ° + 2463 
Diflereace for cone day . . ° ° ° o 92 


If we want to be very exact, we find the amount of this hourly ditference for the time 
which ie half way between Greenwich noon and the time of observation: that 1s, for 6 hours 
after Greenwich noon of the 26th, this being half of 12 hours. Six hours 18 0.35 of a day; 
00 the calculativn 1s as follows:— 


Digereace for cas hour, May 26 . e e $$ 45 
Change for o 35 of aday oro 920 25 ° ° ° — Oa3 
Difereace at 6 boars after some ° e e 83 38 
ag".ga Xs2082 Ky @ - 3 OG 

e _ 
Deciinatwe at Greeawich aova. May 36 . e - WM 22 85 26.0 
Change ia 38 o23 boere (ackiitive: . ° ° $ 86 
Sen's deciinatn a af time of obesrvatios ° ° NM oss 18 Be 


When the time of observation 18 valy a few hours before Greenwich noon, st mav be better 
to count the lengitude backward from this nearest noon Phusin the cxampic just given, 
the time is 22° 4978 before Greenwich nooa of May 27, half this :aterval 1s about 0 25 of a 
day, and the hourly motion for the middle of the interval 12 34” 56) 0) Phen. we had: — 





De linstwe at Greeauich sone, May 37 N ss 33 263 
Product of sg 86x 82 978 -- ag7 SBS cubltractive: . esv6 
Ses s decimation at tape of observetse NM ss 38 oh 


Ie will alwavs be well to make the calculation by both methods, as their agreement will 
show both to be night 

At era it 8 ordinary sufficient to have the deciination to the nearest half minute, and the 
reduction may be found by Table r2of Beowocrcn’s dmert.ae Prsituael Nasieater 

The ej ation of tne, as has been before explained, ithe aun ter of wv notes and seconds 
to be adi: 1 to of at.) tracted from the apparent time, or the time given by an observation 
of the e.un. te obtan the mean tere The heading of the column directs the manner in 
which the equatenis tote apeled When there is a chance in the course of the month 
from addit a tes .ttea ¢ ono the reverse caeiin the i octhe of Apri a: ! June’, the two 
diterent directions are separated by a line ehie a cotresjs fiag ine be.ow ports out the 
dates tetween wh. hthe chance tubes place Thee: a 2 ¢f time, ae given on page I, is 


the mceaa Ce of apparent u wa, o¢ the hour-ang.e of the mean ous at that instant 
LPH y7 
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It is divided into 24 hours. The sidereal hours are counted from o to 24, commencing with 
the instant of the passage of the true vernal equinox over the upper meridian, and ending 
with its return to the same meridian. About March 21st of each year the sidereal clock 
agrees with the mean time, or ordinary clock, and the former gains on the latter about 
3™ 56* per day, so that at the end of a year it will have gained an entire day, and will again 
agree with the mean time clock. 

Day.—The Civil Day, according to the customs of society, commences at midnight, and 
‘comprises twenty-four hours, from one midnight to the next following. The hours are 
counted from o to 12 from midnight to noon, after which they are again reckoned from 
© to 12 from noon to midnight. Thus the day is divided into two periods of 12 hours each, 
of which the first is marked A. M., and the last is marked P. M. 


The Astronomical Day begins at noon on the civil day of the same date. It also com- 
prises twenty-four hours, but they are reckoned from o to 24, and from the noon of one day 
to that of the next following. The astronomical as well as the civil time may be either 
apparent or mean, according as it is reckoned from apparent noon or from mean noon. 

The civil day begins twelve hours before the astronomical day; therefore the first period 
of the civil day answers to the last part of the preceding astronomical day, and tke last period 
of the civil day corresponds to the first part of the same astronomical day. Thus, January 
gth, 2 o’clock, A. M., civil time, is January 8th, 14", astronomical time; and January gth, 2 
o’clock, P. M., civil time, is also January gth, 2", astronomical time. The rule, then, for the 
transformation of civil time into astronomical time is this: // the civil time is marked A. M., 
take one from the day and add twelve to the hours, and the result is the astronomical time 
wanted; tf the civil time ts marked P. M., take away the designation P. M., and the astro- 
nomical time is had without further change. 

To change astronomical to civil time, we simply write P. M. after it, if it is less than 12 
hours. If greater than 12 hours, we subtract 12 hours from tt, add 1 to the days, and write 
A. M. For example, January 3d, 23 hours, astronomical time, is January 4th, 11 o'clock, 
A. M., civil time. 

If the longitude from Greenwich be expressed in time, and, when west, added to the local 
time, or, when cast, subtracted from the local time, the result is the corresponding Green- 
wich time. If the local mean time is used, the result is the Greenwich mean time, which 
ordinarily is that required for the use of this Ephemeris. The rule is the same, whether 
we use mean or sideréal time. 


THE CALENDAR. 
The Calendar is divided into twelve months, and to each month are assigned eighteen 
pages, the contents of which are as follow:— 


Page I contains, for Greenwich apparent noon of each day, Zhe Sun’s Apparent Right 
Ascension and Declination, and the Equation of Time. Adjoining columns contain the dif- 
ferences of these quantities for one hour. - By multiplying this difference by the hours and 
parts of an hour from Greenwich apparent noon, and adding the amount to, or subtracting 
it from, the quantity at noon, according as that quantity is increasing or decreasing, we 
obtain the value of any quantity for any given Greenwich apparent time. The hourly dif- 
ferences are given for the instant of apparent noon at Greenwich, and, when greater accu- 
racy, is required, should be first interpolated for half the hours and parts of an hour of the 
Greenwich apparent time. 

This page is chiefly used when the sun is observed on the meridian, and the local appa- 
rent time is o°o™o*. The longitude from Greenwich expressed in time, if west, is at that 
instant the Greenwich apparent time, or time after Greenwich apparent noon; if east, it is 
time before Greenwich apparent noon. The longitude of any place is therefore employed 


in reducing the quantities on this page to apparent noon at the place. 
EPH 97 











USE OF THE TABLES. 4%) 


The right ascension of the sun thus reduced 18 the sidereal time of local apparent noon 
The difference between it and the clock time of the mendian pascage of the sun is the error 
of the clock on sidereal time. 

The declination of the sun reduced to the mendian, of apparent noun, of the place, is 
required 10 finding the latitude from a mendian altitude uf the sun. 

As an example of the use of page I:— 

Let the sun's declination be required at apparent noon, 1897, Mav 27, at a place whose 
longitude 13 174" 40’, of 112° 55° 40° cast from Greeneich: 


hm @ 
Loca] apparent time . , - May 37. eo 0 0 
Loagitude from Greeawich (subtractive) . . t: 8 gv 
Greeawich apparent time Mav 36 320 8 ae 


Reducing the minutes and seconds to decimals of an hour, we tind that this moment is 
12°.022 after Greenwich apparent noon on Mav 26, of 11°.478 belose Greenwich apparent 
noon on May 27. 

On page 74 of the Ephemeris we find that the change of dex Iination in one hour is 


May 26, at Greenwich appareat a00e . ° . tT 3943 
May 27. ot Geeanwx~h apparent acoe e e ° + 2463 
Didereace for cae day ‘ . ° ° ° o 9s 


If we want to be very exact, we find the amount of this hourly difference for the time 
which is half way between Greenwich noon and the ime of observation; that is, for 6 hours 
after Greenwich noon of the 26th, this being half of 12 hours = Six hours 18 0.25 of a day; 
so the calculation 1s as follows:— 


Difference for cae hows, May 26 . . e ° 85 $$ 
Change for o 235 of aday oro 923X035 ° ° e — a3 
DiSerence at 6 boere after sone ° ° ° 34 38 


ag".y3 X s20038) My 4 5 O'S 
® e ° 
Decimation at Greenwich suv, May 716 . e - MW as 23 age 


Change ia 33 os3 bourse (additive, ; ° ° $ 664 
Sea » decitsaisa at time of ubvarvatics . ° . WM sas 8 Be 


When the time of observation is only a few hours before Greenwich noon. it may be better 
to count the longitude backward from this nearest noon | Thus,in the crample just given, 
the ime is 225975 before Greenwich goon of Mav 27, half this interval 1s about 0 35 of a 
day, and the hourly motion for the middle of the intesval 12 24% 9% = hen. we hind: — 





Dec linatswoe at Greeeerxch atun, May 27 N a: 83 s63 
Prodect of 3g 86 x 182 978 .- 297 S ceubtractive: . . e978 
Seas decimation af tie of observetiwc N st 3:8 aB@ 


Ie will alwavs be well to make the calculation by both methods, as their agreement will 
show both to be nght 

At era st 18 ordinary sufficient to have the deciination to the nearest half minute, and the 
reduction may be found by Table r2 of Bowortin : aera Pratiual Nesseates 

The equation of tine, as has been before explained, rethe nun ter of minutes and seconds 
to be al!) J to of en! trated from the apparent (me, oc the time given by an ol-servation 
of the eun, to obta.n the mean tire The heading cf the column directs the manner in 
which the ¢ puation is to be app ed) When there 1s a change in the course of the month 
from ad f.t: ato st tractonor the reverse asain the aonthe of Apia: ! [une’, the two 
diferent directions are ses arated ty a ine ebee a corre ponding liae below porsts out the 
dates between wh: hthe bacvetaies place Thee: ation of time, as given on page [, is 


the mean t -.¢ of apparent 509, of the hour-ang.e of the mean oun at that instant 
RPH 97 
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The Sun's Semidiameter azd the Sitcres. Time of Semtusuctar Paiseeyg Moria ae us 
given on page I. The sans semc:a—eser ss csed i= recccicg the actade cf Se poe 
lower lamb of the sxx to the acccuce cf the center: acd is refucce the amir Osmmee 1 
the limb from the moos of some other 0o- eee. t Ge cistasce &co=— dhe cemerr wom =m. 
The saderea: time 3f sem. i:ameter pass.1g the meril:as is emp sc ved m clacocoy = a 
age of the sac’s center over the wires of a tracs:*-:n=strument. when the passa 0 cme im 
only kas been observed. The yaactty fsan3 is ths colams sts be at liet cs cat ome Oo 
transit of the Srst. or western. 5; acd to Se suieracted fiom the ome cc Saer ow cm 
second, or easter=. :: 

Page II cozta:zs. for Greeawich meas =o0= of each dav, Tee Suns 49nereces 21. 2x 


stom acd Decsésasticn, the Eguatice ef Time. 222 =e Sitereas Tia: 2? Mee Sere Tm 
hourly changes of these <caziivies are a'so given animasy Se used cx retaccs Dem u ar 


fi 
4 


Greeawich mean tre The boars chanies mav be Srst interpolated foe Sat ce ome- 
wich time, when great pzecis:on 15 requires. it the way described in expt Set ct me 
tion of the deciinatc =. 

The nght ascecsioz anc deciisatisa ca paces I acd I] are aSected bv a5eracen ame 
therefore denote the affurcaei positca of the fyvaesa=. Page Il is =scce @cmwenam” re: 
when the mean tme is kcown= = s TEs 35 ti case in m2st oDservatiozs of the sr cur oc <=me 
meridian, when the times Lave bee= =:ted 5s ac:ock of chronometer regia & mem 
time. The quantities 02 this paze cas be reduced to meas moon Of any 7-mce IY er R- 
lating for the iong:tude. as in the examp.e cf the sun's deciaaton on the rcececag sme. 

The sun’s deciinativa is reg sired i= En2:ng the -autade of the p.ace. the soca. came. ame 
the sun's azimcth aai amp.::u le, irom chserwatoss of the sun 

The equation of time ts neeJed :a =£-2:22 the mean tme from ciservatiss Se aa. 
and the latitude from observ at-s23 o.: of the merilian. The heading of She 2 om2 ooecss 
the manner ia which it is to be ap; .:d to mean time to obtain the appa: time 

The equatioa of tme. as z-ve= o= page II. 3s the apparent time of meat soec ame ss 
equivalent to the hour-anzie of the trze san at the instant of meaa 2002. 

The sidereal time of mean =9:2 #s aso the right ascension of the meas sos at Greer wx 
mean noon. It may be re! uced {-r the lonzituie. of to anv Greenwich meas tome. Sw cag 
the hourly difference. ,°.4555: or by Table INI. appended to this volame. ‘x« retacccg -23er- 
wals of mean solar :> s:2ereal ume. Tab:e g of Bownitcy’s Vecigeter ax De weed Sor the 
same purpose. 

The sun's rich: ascezs:on and the sderea. u-se of mean acon, or nzht ascenssom of ope 
mean sua, are ie:fal in Convert_ce mean time te sidereaitume We erst £22 the Geees. 
wich mean time. ti.¢ca the R. A of the mean sun for this time, as last exp-a:sed: ths beg 
added to the ia! wean time wil. give the s:dereai ume. 

The s:idereal tite of mean awa. rezuced for the lozzitude of the p-ace. s aso used mm 
convertins sidereal tne to meantime Sub macting the reduced vacce from the grwea sade- 
rea] tune. gives the :xterva: of s: lerea: tme from soon Subtracnsg fom ths the corre- 
sponding reduction of as:Jerea: interval to a mean tme interval, in Tab.e li appemded 
to this vo.ume. cr Tabie § of Bowy::.n’s Varizater, wil give the mean tre requcred. 
This reduction =.av also be fouad by mulupiyiag g°.5296 by the hours acd parts of az hour 
of the gives siderea! time. 

As exampes of the use of page I}:— 

1.—Let the saa’s cht ascenc:oa and the equation of time be required for 1S97. Mav rg 
g 2* 30, A M. mean time. at a place whose longitude is 100° 10’. or © 40" 40°. west of 
Greenwich. 


hm 8 
Loca: astrooc7ts-a: mea : ° . =May te 21 2 3 
Lowzsite fron Greeneun a at4.nse: . : 6 oo 
Greenwich meas time . . - . May rs 3 43 1o= 3° Tape 
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USE OF THE TABLES. 501 
Sam's Right Anonnen. Equation of Time. 
bm «6 - 6 
May 15. Greenertch soos _ 3 P 399 May %% acon . © 9 90 48 (additive) 
HD J Ay Xx 97196. + 0 isd H D —~@# os X 372. ~-=- @t0 
$3 W7S 3 9° 3! 


In thee case. the hourly diflervaces interpolated w half the interval. or 1° 9 after nove have brea eed 
The eqeatwa of time tm the ezample ws additive to mean time = Ite reddactne coald ale» have bere found by 
Table 1:3 of Buwnrtcn 6 Nett puter. 


2. If the adereal time is required for the same date and time, we have — 


eo @ @ 
May 15 Sedereal Time (at Greenwich mean acca) . ° - 3 3393 $3 40 
Hoarty difecvnce of 5464 x 3 “104 . . . . + @ wi 06 
Add the local astrugoms: a] mean tupe ‘ . ° - st 8 ~ ao 
The required eniereal tame me fe pre ting 34°) ; © 97 o ub 


The retuctnea om 7 66 cosld have bere found m Table Il coereepee hing to the Greeawich mean time 
g° 939% to aw by Table 9 of Bownt: a's Sarigeter 
3- -On 14597, May 15, A M, at a place whose longitude 16 100° 10° W, suppose the side- 
real time to be o® 37° o 6, and that the corresponding mean time is required. 
The aetrre -mical day = May 24. the longitude ta treme, 4  gn® oo oF 6 & 6-4 


May tg Suleteal Time (at Grosceuich mean a000) bas of Be 
The H. D y 5965 X 6 676. of the reductam for © go*® eo in Table III. + s 38s 
The ederral time of local meas ance - 9 33 266 
The given wiereal time ( + 24°. ef secoamary for the follow:ng eabtrac tua) 3a 37 of 
Sebtracting the Gret from the ercood grves the exiereal interval from aoe 88 § $7 40- 82% anny 
=— Ff Bagh K 32 oy) oF the redactwa for st* 5° 97° ¢ w Talle I 9 37 40 

The required astruocmiaal mean time May te. 3: 8 Yoo 


Page TH] contains, for Greenwich mean noon of each day, The Sun's True Leagitade and 
Latitude, and the Legarithme of the Radius Vector of the Farth. The longitudes of the sun 
are the true geometric longitudes, not corrected for aberration. The longitude vs given in 
two columns, healed do and 47, «¢ representing the sun's longitude counted from the true 
equinox of the date and o, the same co-ordinate Counted from the mean equines of the 
beginning of the year, January oo | A columa of hourly ditferences enables the com- 
puter to obtaia the sun's longitude for any hour from nooa The hourly ditferences of the 
loganthm of the radius vector are hkewise given The latitude is referred to the ecliptic 
of the date. 

The last column on page TD contains the Mesa Time of Sidereeld Nova; that is, the num- 
ber of hours, nunutes and seconds after Greenwich mean ooon when the first point of Anes 
pasece the mendian of Greenwich = It may be reduced to any mendian by interpolating tor 
the longitude, of to any Greenwich sdeteal tine by means of the hourly difference, —¢. 826 
The redaction, however, can be taken d.rectiy from Table If foe reducing intervals of side- 
fear time to mean var time, of from Talie Sof Bownrre ns Vas reste. 

Thesce uta may be used ince sverticg sidercal time to mean time instead of that oa 
pace IT Avani. strat on, let us take Example 3, above 

Ie se wen in advance that the sum of the mean time of aidereal noon and the given saide- 
teal tice ae less than 3g heures Were it more than 2g hours, the mean time of s:-lereal 


Been should be taken out for Mav 13, that 16 the prece ling astronomical day 
bm 6 


Mav tg the meant mw Cl.cresnenth 2 'eoteral neo a Bf gt Neg 
The HE Te Gp haf we O0-8 oe the ret... tue for ragotede, Tabte 1! a 4%, 
Tre moan owed luale '-roal ae . ° ° e se 39 ¥ om 
A‘Lthe gueae ‘eceast ~@ . . _° we cw oH 6167 
The en os . 88 & Yrok 
—@PtrX x 9:07 oe the pei. af ¢ o 92° oF of ww Tat‘ I - 0 66 
The re-,..sed ast ecenscal rae te Maytg 33 3&3 po 
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The Sun's Semidiameter and the Sidereal Time of Semidiameter Passing Meridfan are also 
given on page I. The sun’s semidiameter is used in reducing the altitude of the upper or 
lower limb of the sun to the altitude of the center; and in reducing the angular distance of 
the limb from the moon or some other object, to the distance from the center of the sun. 
The sidereal time of semidiameter passing the meridian is employed in obtaining the pass- 
age of the sun’s center over the wires of a transit-instrument, when the passage of one limb 
only has been observed. The quantity found in this column ts to be added to the time of 
transit of the first, or western, limb; and to be subtracted from the time of transit of the 
second, or eastern, limb. 

Page II contains, for Greenwich mean noon of each day, Zhe Sun’s Apparent Right Ascen- 
sion and Declination, the Equation of Time, and the Sidereal Time of Mean Noon. The 
hourly changes of these quantities are also given, and may be used in reducing them to any 
Greenwich mean time. The hourly changes may be first interpolated for half the Green- 
wich time, when great precision is required, in the way described in explaining the calcula- 
tion of the declination. 

The right ascension and declination on pages I and II are affected by aberration, and 
therefore denote the afparen/ position of the ¢rue sun. Page II is more conveniently used 
when the mean time is known. This is the case in most observations of the sun out of the 
meridian, when the times have been noted by a clock or chronometer regulated to mean 
time. The quantities on this page can be reduced to mean noon of any piace by interpo- 
lating for the longitude, as in the example of the sun’s declination on the preceding page. 

The sun’s declination is required in finding the latitude of the place, the local time, and 
the sun’s azimuth and amplitude, from observations of the sun. 

The equation of time is needed in finding the mean time from observations of the sun, 
and the latitude from observations out of the meridian. The heading of the column directs 
the manner in which it is to be applied to mean time to obtain the apparent time. 

The equation of time, as given on page II, is the apparent time of mean noon; and is 
equivalent to the hour-angle of the true sun at the instant of mean noon. 

The sidereal time of mean noon is also the right ascension of the mean sun at Greenwich 
mean noon. It may be reduced for the longitude, or to any Greenwich mean time, by using 
the hourly difference, 9°.8565; or by Table III, appended to this volume, for reducing inter- 
vals of mean solar to sidereal time. Table 9 of Bowpitcn’s Navigator may be used for the 
same purpose. 

The sun’s right ascension and the sidereal time of mean noon, or right ascension of the 
mean sun, are useful in converting mean time to sidereal time. We first find the Green- 
wich mean time, then the R. A. of the mean sun for this time, as last explained; this being 
added to the local mean time will give the sidereal time. 

The sidereal time of mean noon, reduced for the longitude of the place, is also used in 
converting sidereal time to mean time. Subtracting the reduced value from the given side- 
real time, gives the interval of sidereal time from noon. Subtracting from this the corre- 
sponding reduction of a sidereal interval to a mean time interval, in Table II, appended 
to this volume, or Table 8 of Bowopitcn’s Navigator, will give the mean time required. 
This reduction may also be found by multiplying 9°.8296 by the hours and parts of an hour 
of the given sidereal time. 

As examples of the use of page IT:— 

1.—Let the sun’s right ascension and the equation of time be required for 1897, May 15, 
g* 2™ 30°, A. M., mean time, at a place whose longitude is 100° 10’, or 6° 40™ 40°, west of 
Greenwich. 


hm =»: 
Loca] astronomical mean time , ° . May 14. 2t 2 30 
Longitude from Greenwich (additive) . . . 6 40 40 
Greenwich meas time . . . . May rs. 3 43 10= 3°.7194 
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Sun's Avght Ascenmen. Egueten of Tine. 
hm 6 @ @ 
May 15. Greenwich acon 37 3299 May t$ soca . © «3 90 gt (additive) 
H D 9g 855 XK 57196. + 0 fie H D —PosGx574. -— 620 
3 975 33! 


Ia the case. the hourly diferveces wmterpolated w half the interval. of 3° 9 after nave have bren essd 
The equatma of tume a thes example w additive to mean time = [te redectma coak! aler have bewe found by 
Table 33 of Bownrrca's Net sceter. 


2 If the eidereal time 10 required for the same date and time, we have — 


se e@ 
May 15. Sedereal Time (a! Greeawxh mean gous) e e - § 338 $340 
Hourly differeace of 44/4 x 3 7804 . . ° . ~ + @& 9 66 
Add the local astruecenn al mran time. . ° . . at 8 yoo 
The required exiereal tape m .reprcting 24°) . ° 7 oh 


The reluctwe om off 66 cwald have been found m Table 11 cvereepee hing to the Greeauwh mean time 
9° 99% 10 oe by Table 9 of Bowort as A erigeter 
3 --On 1897, May 15, A M, ata place whose longitude 1« 100° 10 W , suppose the side- 
real time to be o* 378 of ob, and that the corresponding mean time i¢ required. 
The actronomical day m May 14. the k-ngitude mm time. +  gn® oo. of « 68 


Way tg Suleteal Time (at Greeawich mean auve) ; 9 mY Be 
The H. D oF 59f35 X 6 678. oF the redectum fur © go* oof tn Table II. ry 8 ¢2 
The edereal time of local meas awe - 3 98 266 
The given exiereal time ( + 24°. ef pecemary for the following eabtrac tsa) 3a 0? oc 
Sebtracting the Gret from the arcond gives the edereal interyal from ane Bt § $7 4O- 81% anny 
— & Bagh x af up) oF the reductua@ fur 21° 9° 57°.4 ta Table 1 § 37 40 

The rejuired astruaomical mean time May t4. 31 3 yuo 


Page I} contains, for Greenwich mean noon of each day, The Sun's True Leagitade and 
Latitede, and the Lecartthm of the Radius Vector of the Farth. The longitudes of the sun 
are the truc geometric longitudes, not corrected for aberration. The longitude 10 given in 
two columns, headed 2 and «/; 4 representing the sun's longitude counted from the true 
equinox of the date. and «, the same co-ordinate counted from the mean equines of the 
beginning of the year, (January 40. A column of hourly ditferences enables the com- 
puter to obtaia the sun's longitude for any hour from noon — The hourly ditferences of the 
loganthm of the radius vector are likewise given The latitude is referred to the eciiptic 
of the date 

The fast coturnna on page Il] contains the Mesa Time of Sidereal Nova; that :«, the num. 
ber of hours, ninutes and seconds after Greenwich mean soon when the first point of Anes 
pasece the meridian of Greenwich = [It may be reduced to any metidian by snterpolating for 
the longitude, of to any Greeawieh sdereal tine by means of the hourly difference, —g*.8 26 
The reduction, however, can be taken d rectty from Table I] for reducing interwals of ade- 
teal time to mean w iar Gime, of from Tale 8S of Bownr. ws Nas reater. 

This’ stn may be used ig converts: 2 sidereal time to mean time instead of that oa 
pase TP Asani strato, let us take Easample 3, above 

Ie we seen in advance that the sam of the mean time of saidereal noon and the given ade- 
real tine ss tess than 2g hours Were it nore than 24 hours, the mean tine of sitereal 


poon should te taken out for Mav ry, that ie the preceding astronomical day 
bh m= e 


Maovirg tte mean time .( C.ceenen* 0 ‘etvarr saw 30 3% gt Ne 

Tr- HM Pts fh wAre* ce the te! . tae fur loagtede, Table 11 8 4%, 

Te wean ' -@esrfiaacs feorrai pee . e e ° a0 36 om 

A‘ ithe g seme ‘eerai te . - OW © 6 A A9by 
The a. st 3 yf of 

—m GP irK wis 1177 we the peel’. a eo 5% hn Talo It — 0 Arb 
Toe tr,. red astrvavencal @ras me Maytg 82 & 5p OD 
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Page IV contains Zhe Moon's Semidiameter and Equatorial Horisontal Parallax, for each 
mean noon and midnight at Greenwich. Columns adjoining those of the horizontal parallax 
give the change of this quantity in one hour, by means of which it can be reduced to any 
other Greenwich mean time, in the same way as the sun’s declination and the equation of 
time in the preceding examples. The sign plus or minus prefixed to the hourly differences, 
shows whether the horizontal parallax is increasing or decreasing. 

The corresponding reduction of the moon’s semidiameter may be readily found by multi- 
plying the reduction of the horizontal parallax by 0.272, or by simply computing the 
proportional part. 


If, for example, the semidiameter of the moon is to be taken out for 1897, January 4, 10°, P. M., Greenwich 

mean time, we see that the difference of the semidiameters at noon and midnight of January ¢ is 6.1; then, 
m5: yoo = 6.3 : 5/1, 

which is the correction to be subtracted from the semidiameter at noon, because the semidiameter is decreasing. 

The moon's semidiameter then, for January 4, 105, is 15’ 45'’.4. 

The moon’s semidiameter and horizontal parallax are required in reducing observations 
of the moon. When great precision is needed, the hourly differences should be first inter- 
polated for half the interval of Greenwich time from noon or midnight, and a correction 
applied to the horizontal parallax for the latitude of the place of observation. 


The Mean Time of the Moon's Upper Transit at Greenwich, which 1s given on page IV to 
tenths of a minute, is also accompanied with a column of differences for one hour of long- 
itude, by means of which, having the longitude converted into time, the local time of the 
moon’s meridian passage over any other place may be computed. The reduction may be 
taken by simple inspection from Bowpitcu’s Table1z. The last column of this page contains 
the Age of the moon, or the time elapsed since the preceding new moon, to tenths of a day. 

Pages V—XII contain Zhe Moon's Right Ascension and Declination, for each day and hour 
of Greenwich mean time. They are accompanied with columns of differences for one 
minute, which are also given at each hour. The Greenwich mean time, which is required 
for taking out these quantities, may be taken from a well-regulated chronometer, or obtained 
by applying the longitude converted into time, to the local mean time of the observer. The 
right ascension or declination is taken out for the day and hour of the Greenwich mean 
time; the Dif. for 1 Minute multiplied by the minutes and parts of a minute of the Green- 
wich time, and the product added to, or subtracted from the quantity, according as the 
quantity is increasing or decreasing. 

Thus, suppose the moon’s right ascension and declination are required for 1897, August 3, 
10" 10” 30%, astronomical mean time at Greenwich:— 


Right Ascension, Declination, 
bh mw 8 ; o ° @ 
August 3, 10° =i. ; ; 12 56 24.80  . ° . ° . S. 11 27 31.3 
Diff. 2*.3576 X 10.5 . ~= + 22.65 14.434 X 10.5 = — 2 31.6 
August 3, 10" 10™ 30° . . 12 56 47.45 . . S. 1r 30 2.9 


The differences interpolated for 5™.2— 0.09 are, for the right ascension 2°.1576, and for the declination 
14.434. which have been used for greater precision. 

Page XII contains also the Phases of the Moon and the dates of the Moon's Perigee and, 
Apogee, or least and greatest distances from the earth. 


Pages XIII—XVIII contain the Lunar Distances, or the angular distances of the centre 
of the moon from the centre of the sun, and from the four larger planets and certain fixed 
stars, as they would appear to an observer at the centre of the earth. They are given for 
every third hour of Greenwich mean time, beginning at noon; the dates are therefore astro- 
nomical. All the distances that can be observed on the same day, are grouped together 
under that date; and the columns are read from left to right, across both pages of the same 
opening. The letter W. or E. is affixed to the name of the sun, planet or star, to indicate 


that it is on the west, or east side of the moon. 
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An observes on the earth's surface having measured a lunar distance, corrected :t for 
errors of his instrument and for the semidiameter of the objects, and cleared it from the 
effects of refraction and parallax, finds the true o¢ geocentric distance, that is, the distance 
as it would have appeared from the ccatre of the carth at the moment of observation. With 
this distance and the distances in the Ephemeris of the same budice on the same dav, the 
Greeawich mean time of the observation can be found. 

To lessen the labor of computation, there is given in the Ephemeris, between every two 
successive distances, the logarithm of the seconds of time in which the distance changes 1%; 
of, ae i016 usually called, the Prvportional Lecarithm of the Diflervence (ts given for the 
middle instant of the two hours between which it 1s placed. 

For computing the Greenwich time we have the following rule: — 

Find in the Almansa, the twe distances between whiuh the true distance falls; take out the 
acarer wf these, the Avars of Greenwich time over it, aad the Pol oot Dif between them 

Find the difcrenve Aetereen the true distance and the distance takin from the Almansa, ond 
from the proportional logartthes of this difference, as found in the Narigater | Table 4), 
subiract the PL. of Dif. taken from the Almanac. 

The result ss the proportions! logarithm of aninterral of time to be added to the hours of 
GreeawtA time, faten from the Almanac, when the cartier Almans. distance 13 wsed; ta be 
swhiracted from the heurs of Greenwich time, when the later Almans:-distance 13 used. 

Another method 19, to add the common loganthm of the difference of the true and the 
Almanac distances to the P. Lo of Ditt of the Almanac, the eum will be the common loga- 
nthm of the correctian to be applied to the hours of Greenwich time. Table 34 of Bow. 
Diticns Necicater saves the operation of reducing degrees (or hours) and minutes to 
eeconds, and the reverse 

As the P L. of D:tf in the Ephemens varies, the Grecnwich time found by the methods 
just deserted mav not be sufficiently exact To correct it for such vanation, or second 
ditterence, take the difference between the Po Lo of Diff used and the one which follows it 
inthe Ephemens or, more strictly, half the difference of the preceding and following ones; 
With those ditlerence, and the first correction of the Greenwich time already found, enter 
Table §, appended to this volume, and take out the corre sponding seconds, which are to be 
added to the approximate Greenwich time ehen the Prop Logs in the Ephemens are de- 
creasing; and subtracted when they are increauns 

Thue the Greenwich mean time of the observation can be obtained — If the observer hae 
noted the time of observatien by a chronometer, the ¢ derence of this chronometer-time and 
the Greeneich mean time will be the error of the chronometer on Greenwich time as found 
from the Junar distance In thie way lunar distances can be used as a check upon the 
chronometer. By a senes of carefully observed luaar d:stances on both sides of the moon, 
the chronometer crror mas generaciy be ascertained within 2) of jo seconde 

if the observer has found the jocal mean time of observation from the observed altitude 
of ane of the tedbhes, of by a watch reguiated to that Gime by recent observations and core 
fected for change of longitude 19 the snterwai, the c:itterence of this Jecal Ome and the 
Greenwich Gime found from the lunar distance esi be his leng:tude | A longitude derived 
tev thre meth. ef should alwave be conederdd aeuncertain by 9? of more 


Ae am era; teed fz ing the Greer eb mean time fr ma wear Setar e suppose that om s%77, January &, 
Oe gorrec tes} fistame-d the —anaceatre from thatcl o Ariet.s 15 ga’ 0) 8. 


Cagtecte:! Oetate . . 4a -_ " 
Drsare ob eccere jam 8. TR, ° . es tt ty PL onrfty 
b> Beconce . e ° - ost » Pk coos 
Tew lr em BiT* crews . e ° - o " ee oer 
Cicer Fer'.:4@ Tar ol . ° . - 3 
Greenock meas time jan 8. ° ° o 3 es 8 
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By a table of common logarithms, or a table of logarithms of small arcs, the reduction of the Greenwich time 
would be found thus:— 


From Ephemeris ‘ . . . . . - P.L. 0.2965 
Diff. of distances, 21’ 29° = 1289" . . . - log 3.1103 
Red. of Grdenwich time, 2551° = 4231" —_t . . . log 3.4068 


The result is the same as by the previous method. 


Pages 218—249 contain the geocentric ephemerides of the seven major planets. The 
positions are referred to the equator and true equinox of the date, and corrected for aber- 
ration; they are, therefore, apparent positions. All the data except meridian passage are 
given for the moment of Greenwich mean noon. The column Meridian Passage gives the 
hour, minute and tenth of that passage of the planet over the meridian of Greenwich which 
occurs next after the noon of the date. 

The right ascension and declination of a planet are required whenever it has been 
observed for time, latitude or azimuth. The mode of reducing them to any instant of 
Greenwich mean time is the same as in the examples for the sun, previously given. The 
local mean time of passage across any other meridian can be found by dividing the daily 
differences by 24, and multiplying the quotient by the hours and fractions of the longitude 
of the place. The product is subtractive from the time of Greenwich passage when the 
place is east of Greenwich, and additive when west. The corrections can never exceed 
one-half the change for one day. 


Pages 250—263 contain the heliocentric positions of the seven major planets, and the 
logarithms of their distances from the earth. The heliocentric longitude is reckoned, not 
from the true equinox, as in the preceding ephemerides, but from the mean equinox of the 
date. It 1s, therefore, necessary to apply nutation, if the longitude from the true equinox 
is required. The daily motion is given for the moment of Greenwich mean noon. The 
column Reduction to Orbit gives the correction to be applied to the heliocentric longitudes 
in order to obtain the longitude counted along the orbit of the planet. This longitude is 
equal to the distance of the node from the mean equinox, plus the distance of the planet 
from the node. The heliocentric latitude is counted from the moving plane of the ecliptic. 
The Logarithm of Radius Vector is the logarithm of the distance of the centre of the planet 
from that of the sun, at each Greenwich mean noon given in the first column. The two 
last columns give, in the same way, the logarithm of the true distance of the centre of the 
planet from that of the earth. The one column gives the quantity for the Greenwich noon 
indicated on the left hand side of the page, and the other for the noon which is midway 
between that date and the date next below it. In the case of Mercury, this intermediate 
date is mean noon of the day immediately following ; in the case of Venus, Mars, Jupiter, 
and Saturn, it is mean noon of the second day following; and in the case of Uranus and 
Neptune, mean noon of the fourth day following. 


Pages 264—271 contain the rectangular co-ordinates of the centre of the sun, referred to 
the centre of the earth as the origin, and to the true equator and equinox of each date as 
the circle and point of reference. Each co-ordinate is given first for Greenwich mean 
noon, and in the column following for mean midnight of the same day. The columns 
Reduc. to Mean Eq’x of Jan.o give the corrections to be applied to the co-ordinates for 
noon in order to obtain the corresponding co-ordinates referred to the mean equator and 
the mean equinox of January o. 


Pages 272—275 give the longitude and latitude of the moon for every Greenwich mean noon 
and midnight. Both quantities are referred to the true ecliptic and equinox of the date. 
Pages 276 and 277 contain the position of ‘the moon's equator and the mean longitude 
of the moon, and a table for computing the libration of the moon. The epochs of greatest 
libration of the moon, together with the formula for finding the libration in longitude and 
latitude are given on page 417. 
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Page 278 contains, for each teath Greenwich mean ncon, the values of the principal 
elements arising from the motion of the equinox, and also the aberration and parallaz of 
the sun. The column Appercal Obliguity of the Bcliptic (Haneex) gives the true inclina- 
tion of the earth's equator to the ecliptic, without correction for the terms depending on 
the moon's longitude. The Aguetion of Equineres (Hana) is really the astronomical 
nutation; that given /e Longitude is the correction to be applied to the longitude of the 
body referred to the mean equinog, ia order to obtain that longitude as referred to the true 
equinox When the correction is positive, the true longitudes are greater than thoee 
teferred to the mean equinox; while the contrary ie true when the correction has the 
negative sign The equation /a &. 4 1s equal to that in longitude, muluplied by the co- 
asne of the obliquity of the ecliptic 

The next column gives the Precessson of Eyuineses in Leagitude, trom January o to each 
of the dates following = 7’e Sun's Aberration is the quantity which is to be applied to the 
true longitude of the sun in order to obtain sts apparent longitude The correction being 
negative shows that the apparent longitude ac affected by aberration is always lese than 
the true longitude The Swa’'s Equatorial Horssontal Peraliax, given in the next column, 1s 
the angle subtended by the radius of the earth's equator, as seen from the centre of the sun. 


PART // -THE EPHEMERIS FOR THE MERIDIAN OF WASHINGTON. 


Page 2450 contains the formula for reducing the positions of the fixed stars, using the 
notation of Brsset, and the constants of Patirs and Sravvs The formule by which the 
star numbers are computed are also given 

Pages 28: 284g contain the loganthms of the Sesse/ian Star Numbers, A, B,C, D, toe each 
Washington mean midaight These numbers serve to reduce the mean place of a stag at the 
beginning of the Beseclian hi titious sear to its apparent place at the dates for which the 
numbers are given Hf used in accordance with the English and French notation, the pair 
of quantities 4 and A must be interchanged with the pair C and D; that ss, 4 must be inter- 
changed with Ci and Bwith DD In the fret columa along with the solar day is given, for 
certain dates, the sidereal hour of Washington mean midnight The asaidercal time for 
which any ect of quantities is gives can be found by interpolation from these numbers 

The following 1s an example of the reduc tion of a star to apparent place by the Besselan 
star-number = - 


Compauisi-a +! the agparcal place of 6 Opheachs f+ sy Mav ag, for the upper treant ef Wa:tengton, 


lng @ © egre log 4 2 sr04 log : A gQ~e ing d 8773608 
(Page 2%) bog 4 98248 log & © 74658 lag o%a7¢6 leg 2 8 9808 @ 
bug oe’ eyroge log 4’ @ pag log 947" log # 8 44% 
Ing fe ours ing BA Sangha lag « 9) $209 lag Dd 00524 
kg 46 o°%4\48 lg FS ob6ia0e lng « 0 40738 log D2? orsign 
& we e + e 
Moen Pis.e, sky? a, a — 16 8 of Bg 4, a — 3 35 4662 
Aewm 4+ 30453 Aae — 610 
Sia — 6ste Bb os =— ~¢8e 
Com + o219 C2’ =— 299 
Law + 23:38 Die — 0§§ 
& ¢ oul (i= —- ea 
an —- o:ns 
Appecret Pra eth Mav oe 16 9 0381 6 w= g ag 346 


Pages 2"¢ 242 contain the /adependeat Star-Nambers, which can be used for the same 
purpose = The column © gives the fraction of the year from the beginning of the hc titious 
veartoecach date These quantities are connected with those of Basert by the relanaas 
given oo page 2™>. where are aleo found the formulz# and precepts for the apphecation of 
both systems of numbers = In order to use the Besselian numbers, it 1s necessary to have 


the vaiues of the star constants, 4, 4, ¢, 4. 4,7, The independent star-numbers are 
FrH o7 
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given in order that the apparent place of the star may be determined when it is not con- 
venient to compute these numbers. 

The following is an example of the reduction of a star to apparent place by the inde- 
pendent star-numbers:— 


Computation of the apparent place of 6 Ophiuchi for 1897, May 39, for the upper transit at Washington, 





Ge = 242 14 & = — 3 26 
G = 337 30 G+ta= 219 44 
H = 199 25 H+ a, = 81 39 kh 
log yr 8.8239 | log yy 8.8239 a = 16 3 56.842 
log £ 1.1514 log 4 4. 3061 f= + 2.007 
log sin (G -+- 4.) 9.8057” log sin (47-+- 0) 9.9954 (gs) = + 0036 
log tan 6, 8.77818 log sec J, _0.0008 (4) = + 1.337 
log (g) 8.5591 - log (4) 0.1262 Tex —__0.0048 
Apparent R. A., a= 16 9 0,222 
log g 1.1§14 log 4 1.3061 6= — 3 25 44.62 
log cos(G-+-a) 9.8859 log cos (//-+- a9) 9.1620 (7) = — 10.90 
log (¢’) 1.0373 % log sin d, 8.7773" (4’) = — 018 
log (4’) 9-2454% (() = — 29% 
th = — 0206 
log f osés3e Apparent Dex. 6 = 3 25 58.67 
log cos 4, 9.9992 
log (4) 0.4645 8 


Pages 293—301 contain the mean places of three hundred and eighty-three stars, for the 

beginning of the fictitious year 1897, or the moment when the sun’s mean longitude is 280°. 

The annual variations are to be considered as the differential coefficients of each co-ordi- 
nate with respect to the time at the beginning of the year. 

In order that the list of mean places of stars may serve the purpose of a working- 
catalogue for the convenient use of astronomers, the position of gach of the northern cir- 
cumpolar stars is given in duplicate, one position being for the upper and the other for 
the lower culmination. The positions for the lower culmination are marked S. P. In this 
case, the right ascensions are the sidereal times at which the star crosses the lower meri- 
dian; and, in order to have the expressions for the co-ordinates congruous in all cases, the 
declinations are counted from the equator through the north pole, and therefore exceed go°. 
The time of observation and the setting of the circle, in order to find a star on the meridian, 
are then obtained uniformly for all the stars. 

Beginning with the volume of 1882, the number of stars has been greatly increased, in 
order to make the list more useful to field-astronomers. To show at a glance these addi- 
tional stars, they are indicated in‘the list by an asterisk. 

Pages 302—313 contain the apparent positions of the four north polar stars, 4, 8 and 2 
Ursz Minoris, and 51 Cephei, for every upper transit at Washington. They include the 
terms depending on the moon's longitude. The mean solar time of transit is given in the 
column Mean Solar Date, in order that each transit above and below the pole may be 
readily identified. Suppose, for example, that the transit of Polaris below the pole on 
January 26th is to be found, and we wish to know whether it precedes or follows the upper 
transit of the same date. On page 302, we find that the upper transit occurs January 26.2; 
the lower transit, therefore, occurs January 26.7. But, the lower transit following that of 
July rst (page 308), does not take place until July 2.3. Hence, the lower transit of July 
1st precedes the upper one of the same date. A transit occurring very nearly at noon may 
also be identified without a computation to ascertain the actual mean date, by simply 
noting the tenth of a day in the column of Mean Solar Date. 

Pages 314—364 contain, for every tenth upper transit at Washington, the apparent places 


of those stars of the preceding list which are not marked with an asterisk. The mean solar 
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date in each left hand column gives the day and tenth of the transit; so that each :ater- 
mediate transit may be readily identified Along with cach co-ordinate is given, in small 
type, the change for ten days This quantity is to be regarded as the differential corficient 
corresponding to the dates for which the star-places are given 

Pages 365 —376 contain the appareat nght asccauons of all stars marked with an astensk 
in the ist of mean places The apparent nght ascension of cach star is given only for 
that part of the year when it may readily be observed on the meridian In the cave of 
carccumpolar stars, the nght ascensioas for lower, as well as upper, tranet are given 

Pages 577 ~354 contain the apparent right ascension, deciination, and semidiameter of 
the sun, and the a:derea! time, all for Washington mean acon Adjoining columas give 
the seconds of nght ascension and of declination for apparent noon, that 16, for the moment 
of tranet of the eun’s centre over the mendian of Washington The hours and minutes of 
nght axenson, and the degrees and minutes of declination are the same for both means 
and apparent nooa. Ia case they would have differed, the minute which would have 
been numeri ally larger is diminished by one, and the seconds inc rcawd by «anxty, so that 
there 1s always a correspondence between the two numbers. The hously motions io mght 
ascension and declination are given for the moment of mean oovn, but may be regarded 
as having the same values for apparent n00a 

The Fysation of Time for Appercat Noon 1s the correction to be applied to apparent 
time in order to obtain mean time It is, therefore, mean time minus apparent ime Each 
number as given is the mean time of transit of the sun's centre over the meridian of Wash- 
ington, counted from the nearest noon = The use of all the quantities 16 substantially the 
same acin the Aphemerss for the Meridian of Greenwich 

Pages 385--3)2 contain the nght ascenwuon, declination, wemidiameter, and parallax of 
the moon, at the moment of transit over the mendian of Washington The mean time 
even an the second column is that of tranut of the moon's centre over thie merihan The 
J dterences for one hour of longitude are the amounts by which the local mean times of 
tranet over a meridian one hour west of Washington exceed those given in the column 
Mean Time of Traasst, supposing the rate of change to be uniform and equal to what it is 
at the moment of tranet over the meridian of Washington. The aent four columns need 
neo especial explanaton, except that the differences tor one hour of longitude are computed 
acif the motion of the moon :a nght ascension were uniform Ky meane of them, the 
pe sition of the moon can be computed with astronomical accuracy at the moment of transit 
over any meridian not exceeding one hour in longitude from that of Washington, by taking 
account of eccond differences With greater longitudes of the place, the accuracy of the 
sesult obtained io this way ei)! diminish The columne of asiderseal time of semiut:ameter 
passing mesetan, ete, do not seem to need any explanation, except that they ail refer to 
the moment of transit The columa Bright Limés is given to indiate to the observer 
which limbs aresliuminated When two opposite hmbs are both so acariy fuil that they 
can be weil observed, both are indicated. 

Pages 343 -goy contain the geocentnc apparent neht awcosiens and dec lhaations of the 
seven major planets, and their semuhameters and honzontal paraliases, for the moments 
of all those transits ower the mendian of Washingten which cana be observed. 


PART 11/—PHENOMENA. 


This part gives the pris: ipal astronomical phenomena of the vear, reduced to Washing- 
to mean time, except ip the case of the ecuipece and the data for the nngs of Saturna, 
which are given in Greena:ch mean time 

Pages ¢133—4:6 inciusive contain the e:cments gecessary for computing the eclipses of 


the sun which occur dunng the year 
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The eclipse-elements are given for the moment of conjunction of the sun and moon in 
right ascension. The subsequent tables and results are not, however, computed from these 
elements unchanged; but from the accurate positions of the two bodies as interpolated for 
each hour of the eclipse. The principal circumstances of each eclipse are as follows:— 

On the line “ Eclipse begins” is given the Greenwich mean time at which the earth first 
touches the moon’s penumbra, and the longitude and latitude of the point of touching. 

The “Central eclipse begins’* when the axis of the moon’s shadow first touches the 
earth, and the longitude and latitude of the point of touching follow. 

«Central eclipse at noon” indicates the moment when the axis of the shadow is coinci- 
dent with the plane of the meridian at the point of its intersection with the earth’s surface. 
To the observer at this point the eclipse will be central at the moment of apparent noon. 

« Central eclipse ends” and “ Eclipse ends” have the converse meaning of the beginning. 

Maps of the Eclipses —The regions in which each eclipse is visible, are shown upon the 
maps given in connection with them. From these maps may also be derived the approxi- 
mate determination of the times of beginning and ending, and of the magnitude of the 
eclipses at any place. The dotted curves show the outlines of the shadow for each hour 
of Greenwich mean time and therefore pass through all the places where the eclipse begins 
or ends at that hour. To find at what hour the eclipse begins at any place, we determine 
by inspection between what pair of these curved lines the place is situated. The eclipse 
will then begin between these two hours of Greenwich mean time: the fraction of the hour 
may be determined by dividing the hour proportionally to the space which it represents on 
the map. This division may be a little more exact by allowing for the changes in this 
space as indicated by their varying width. The Greenwich mean time thus found must be 
reduced to local mean time by applying the longitude. 

As an example, suppose we wish to find the time at which the eclipse of 1897, July 29, 
begins and ends at Barbados. 

For the beginning we compare the distance of the place from the curves of 2" and 3° 
and we find it to correspond to about 12 minutes from the former, therefore the time of 
beginning is approximately 2" 12™; for the end we compare the distance of the place from 
the curves of 55 and 6° and find it to be about 19 minutes from the latter, therefore the 
approximate time of end is 5" 41", both of which are probably correct to within 2 or 3 
minutes. Changing to local mean time the result will be:— 


® Beginning. Ending. 
d h m 4d 6 m 

Greenwich mean time July 29 2 12 29 #5 #4! 
Longitude west 3_ 58 3_58 
Local mean time July 28 22 1% 29 I 43 


In the case of total and annular eclipses, a rough estimate of the magnitude of the 
eclipse may be obtained from the position of the place relatively to the central line and to 
the limit. On the central line, the eclipse is annular or total, while on the limit, the limb 
of the moon only grazes that of the sun. 

More Accurate Computations.—A more accurate determination of the phases as visible at 
any point of the earth's surface may be obtained from the Besselian elements which are given 
for every ten minutes of Greenwich meantime. Their geometric signification is as follows:— 

Let us imagine a plane passing through the centre of the earth, perpendicular to the right 
line joining the centres of the sun and moon. This latter line is the axis of the moon’s 
shadow, and the plane is called the fundamental plane. We take the intersection of this 
plane with that of the earth’s equator as the axis of X, and the centre of the earth as the 
origin of co-ordinates. The axis of Y is perpendicular to that of X, and directed toward 
the north; x and y are then the co-ordinates of the point in which the axis of the shadow 
intersects the fundamental plane. The angle 4, of which the sine and cosine are both 
given, is the declination of that point of the celestial sphere toward which the axis of the 
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shadow is directed, this direction being that from the earth toward the moon aad sun 
The angie a» is the Greenwich hour-angle of this same point of the celestial sphere. 

The quantities / and.’ are the radu of the shadow-cones upon the fundamental plane, 
/ corresponding to the penumbra, and /’ to the umbra, of annulus The notation ss that 
of Crtatvanars Spaertal aad Practical Astronomy, in which 7 10 regarded ae positive for 
an angular, and acgative for a total ev hipse 

The angles /and /’, the tangents of which are given, are the angles which the elements 
of the respective shadow-cones make with the aus of the shadow, or, they are the semi- 
angles of the two cones 

At the bottom of the table are given the loganthme of the change of z, y and a, in one 
minute, in order tu facilitate the interpolahon to any required moment 

The method of computing the eclipse from the given clements 1s as follows: [It 1s pre 
mised that the moments of beginning and ending are those at which the distance of the 
observer trom the axis of the shadow or penumbra is equal to the radiue of the latter at 
the point of observation = To fiod such distance and radius we com pute— 

(t) The co ordinates, 2, 9 and ©, of the observer, at wme assumed moment of Greenwich 
mean time, as near as practicable to the true time of the required phase, together with 
their variations for one minute 

(2) The co ordinates # and y of the axis of the shadow at the same moment, which. with 
their variations for one minute, are taken from the tables of elements 

(3) Hence, the position and motion of the observer relative to the axis of the shadow 

(4) The radius of the penumbra or umbra at a distance from the fundamental plane 
«qual to that of the observer 

(§) Then, assuming the motions to be uniform, we determine the time required for the 
oblverver to be brought to a distance from the axis of the shadow equal to this radius 


The formule and directions for the several steps in the computation are as follow. - 
it) Find the geocentne co ordinates of the station referred to the earth's equator, which 
are represented by pg cow g’ and » ung’, » being the distance from the centre of the carth, 
and 9’ the geamentnec laatude These may be obtained from geodetic tables, o¢ may be 
computed from the following tabic by the formula — 
pcos’ aw fuse 
, singe 
APsng = Cc 
g being, as usual, the geographic latitude 


daraetect mpetiag the Ges.eaten Ceoraneates of a Frere. 
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For the assumed Greenwich mean time of computation, take from the table of elements 
the values of sin d, cos d, and p. Put: 

4, the longitude west from Greenwich. The co-ordinates of the observer will then be:— 

E= pcos ¢’ sin (4 — &) 
7 =p sin ¢’ cos d—p cos ¢’ sin d cos 3 
=p sin ¢’ sin d+ 9 cos g’ cos d cos (4 — a) 
and their variations in one minute of mean time will be:— 
& = [7.63992] p cos ¢’ cos (# — 2) 
7’ = [7.63992] p cos ¢@ sin d@ sin (a — a) = [7.63992] & sin d 
fe’ is not needed. 

(2) The co-ordinates x and y of the axis of the shadow are taken from the tables of 
elements for the same assumed moment of Greenwich mean time, together with ther 
variations for one minute, which are equal to one-tenth of the differences of two consec- 
utive numbers. The variations for one minute are represented by x’ and y’. Their logar- 
ithms are given at the foot of the tables. 


(3) The distance m and position-angle MM of the axis of the shadow relative to the 
observer, and the relative motions, 2 and JV, are computed by the formulz:— 
msin M=x—€& 
mcos HM = J—~%? 
asin VN = x’— 
ncos N = y' — 7! 
(4) The radius Z of the shadow or penumbra at the distance € from the fundamental 
plane is computed by the formula 
L=oal~—ftanf 
/ and / being found in the table of elements, and ¢ computed in (1). 
(5) If the time chosen for computation is exactly that of the beginning or end of the 
eclipse, we shall have— 
a= L : 
But, as this condition can scarcely ever be fulfilled on a first trial, a correction r to the 
assumed time is computed thus: Find the angle ¢ from the equation, 
sin ¢ = m sin ( (a-*) 
There will be two values to this angle, of which one will be in the first and the other in 
the second quadrant when sin ¢ is positive, and one in the third and the other in the fourth 
when sin ¢ is negative. But, simplicity will be gained by taking only that value of <* for 
which cos ¢ is positive. This value lies between the limits + go° and — go®. The cor- 
rection ¢ to the assumed time will be found in minutes, from— 


For beginning: em — BOOS (MN) Loos 
_ . 


For ending: ce — BOORMAN) | Loose 
28 

One such pair of values of r cannot, however, give the times of both beginning and ending 
with accuracy. To attain accuracy we must, in commencing the computation, assume two 
times, one near that of beginning, and another near that of ending. These approximate 
times may be derived from the chart of the eclipse The computation for the first assumed 
time will give a small value of - which, applied to the assumed time, will give a nearly cor- 
rect time for the beginning of the eclipse, and a large value which, added to the assumed 
time, will give an inaccurate time of ending The computation for the second assumed time 
will give a small and nearly correct value of =, to be applied to the assumed time for the end, 
and a large negative and inaccurate one to be subtracted for the beginning. We shall thus 


deduce two times of each phase, only one of which is to be considered approximately correct 
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The more accurate times of beginning aad ending may now be taken in place of the hret 
assumed ones, and the computation may be repeated from the beginning, leading to a pair 
of values of r, which should be very emall and accurate Such a repetition of the computa. 
thon will in general be advisable, to guard against accidental numesnal errors. The follow. 
ing theorem will, however, enable us to obtain a second approximation to the true times of 
each phase without repeating the computation. 

Treonen.— The errors of each cesult ss approtimately proportional to the square of the vor- 
rection >, multipired by the sine of the suas hour angle, (n -4), for the middle of the mntercal 
between the time of semputation and that of the phase. 

To apply this theorem we find the two valuce of r? ain («1 — 2) corresponding to the required 
phase. We then find the ratio of these quantities which will commonly be a large num- 
ber, and divide the difference of the results by thee ratio. The quotient wall be a correc Gon 
to be applied to the more accurate result ion such a way as to make at deviate yet more 
from the less accurate one. This correction should be postive in the local forenoon, and 
negative io the afternoon, and its value should never maternally exc ced o® oo: 7 

Unless the times chosen for computation are unusually in error, say ten minutes oF more, 
the corrected results thus obtained will be theoretically correct within less than a second. 
But to guard against oumerical errors it is better, after making this final correction, to 
repeat the computations so far as to obtain new values of m and Z for the corre: ted times 
If these two quantities agree within s unit of the fourth place of decimals, the times 
emploved are generally correct within a second of time. If thev differ too widely, further 
corrections and computations may be made by the computer according to his own judgment. 

It may be remarked that the uncertainty of the ephemendes is such that a prediction 
may be several seconds in error from this unavoidable cause alone. 

Posttion-eagle of Point of Contect.—The position angle ?, of the point of contact, reckuaad 
from the north point of the sun’s limb toward the cast, ts found by the formula 

For beginning : Pam N —¢+ 180° 
For end : Pa N+¢ 
it being assumed that, in each case, the value of ¢ is taken between the limits + 90°. 


Computation of the Solar Eclipse of 3897, July a9, for St. John, Island of Antigua, whuse 
position 1s— 


Latitude, gm +17 6123 
Longitude, 14m + 61 50 28 
Constants for the given place :— 
p sing’ m9 46565 
pcos” = 9-4 
From the Eclipse Charts we find the approximate times of the phases to be - 


4 8 o 
Beginning July 2) 32 0 ) 
Annulus 345 > Greenwich Mean Time. 
Ending § 30 
Beqpeaws Ams ssa Radiag, 
Greenwich Mcan Time, July ag 3° oF 3° 45° g* 30° 
r 18 26 30 $4 4! 42 Rn gh $4 
2 + 61 5° 236 61 §0 38 61 g0 24 
ai == 33 23 58 - 7 “eh + 19 6 a6 
pcos” 9 9848 Oa be vee 
Gn we -4: 9 740748 2™)4528 OSS 
log @ 9721328 % °7§308 949548 


€ — 042638 — 13893 + A231 35 
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Greenwich Mean Time, July 


p sin ¢’ 
cos @ 


(1) 

pcos 9 
sin d 

cos (4 — 4) 


(2) 

(r)—(2) 7 
psin g’ sind 

(3) 

p cos g’ cos @ cos (4 — A) 

(4) 

(3) +(4) ; C 
const. log 

p cos ¢’ cos (4 — 2) 
log & 

& 

const. log 

Esin d 


log y’ 
y’ 

xz—€& 
yn? 
x! — & 
y—7 
msin WM 
m cos M 


tan WY 


M 

cos Mf 
log m 
sin V 
x cos NV 


tan V 

N 
cos V 
log 2 
tan f 
log € 


€ tan / 


EPH 97 


Beginning. 
29 2* oF 


9-46568 
9.97664 


9-44232 
+ 0.27690 
9.98048 
9. 504.26 
9.92161 





9-40635 
+ 0.25489 
+ 0.02201 

8.96994 
+ 0.09331 

9.87873 
+ 0.75636 
+ 0.84967 

7-63992 

9.90209 


7-54201 

+ 0.003483 
7-63992 
9.22548 2 








6.86540 # 
— 0.000733 
— 0.46989 
+ 0.27592 
+ 0.004833 
— 0.002325 
9.67200 # 
9.44078 
0.231222 





300 25 16 
9-79445 
9-73633 
7-68422 
7.36642 « 


0.31780 # 
Ir 5 4I 25 
9.63700 2 
7-72942 
7-66345 
9-92925 





7-59270 
+ 0.00391 
+ 0.55356 
+ 0.54965 


Asnulus. 
3° 45° 
9.46568 
9.97669 


9-44237 
+ 0.27693 
9.98048 
9. 50389 
9.99661 


9.48098 
+ 0.30268 
— 0.02575 

8.96957 
+ 0.09323 

9-95378 
+ 0.89904 
-+- 0.99227 

7.63992 

9-97709 

7.61701 
+ 0.004140 

7-63992 

8.57919 #8 


6.21911 # 
— 0.000166 
— 0.00406 
+ 0.00214 
+ 0.004176 
— 0.002899 
7-60853 # 
7-33041 
0.278128 
297 47 35 
9.66865 
7-66176 
7.62076 
7.46225 











0.15851 # 
124 46 7 
9.75608 s 
7-70617 
7-66129 
9-99663 


7-65792 
+ 0.00455 
+ 0.00746 
+ 0.00291 





Rading, 
5* 30" 
9.46568 
9.97673 


9-44241 
+ 0.27696 
9.98048 
9.50351 
9-97539 


9-45938 
+ 0.28799 
— 0.01103 

8.96919 
+ 0.09315 

9.93260 
+ 0.85625 
+ 9.94940 

7-63992 

9-95587 


7-59579 
+ 0.003943 

7-63992 

8.99899 


6.63891 
+ 0.000435 
+ 9.43713 
— 9.33479 
++ 0.004371 
—— 0.003507 
9.64061 
9-52477 # 
0.115842 











127 26 52 
9-78393 % 
9-74084 
7-64058 
7:54494 8 
0.09564 # 

128 44 30 
9-79644 8 
7-74850 
7-66346 
9-97745 


7-64091 
+ 0.00437 
+ 0.55318 
+ 0.5488: 
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Degranmng, Aaeoles Gedung 
Greenwich Mean Time, July a9 2 oF 3° 45% 5° yo" 
M—N 1B, 43 st 175 : 38 —1 7 38 
sin (Af — NV) 8.916328 g oly 38 8 35375 # 
log = 973633 7.66176 974084 
colog 2 0.2599! 2.§3613 © 26058 
sin ¢ 8.912568 923225 8 35$378 
eo — 441% +1t 233 —117 % 
® 
log - 2.00by! 9 95559 1.92% 
cos M — NV) 9.99852 8 Qnh77 8 9-99949 
2.00543 8 9 9$2368 1.99223 
° -= cos (Af — NV) +-301.258 + oNyd — 98.237 
log 2 974009 7-46399 9 73942 
cos ¢ 9-99555 9-99188 9-99989 
colog « 2.27058 2.29383 2.25150 
"3.00922 9.74960 3.9908 
coe F 102.845 F A562 + 97.906 
= + a @ 
0.334 
¢ —_ 0.887 + 1.458 -- 0.333 
sb =m & o@ oe 
Tt 2 0 3 45 § 3° 
3 45 334 
4 + 4 = 7-365 4 7365 4 7.365 
48 38 & + 969 é 8b @ 
. 33 37 
Lecal Mean Time, July 28 2: 5: 748 a8 23 39.093 29 3 22384 
Duration of Annulus, . 324 


No correction 1s necessary since the assumed times differ very littic from the computed 
ones. 


Therefore we have 


4 bo wm 6 





Beginning of the cclipse, =s uly «35 28 51 449} 
Beginning of Annulus, “ 2824 37 6h . 
Ead of Annulus “ 2h 23 39) 66 Local Mean Time, 
Ead of the ex lipse, “ 39 8 22 155 
Angie of posstion: 
Bogieanng, Sedieg. 

N 115 41-4 138 44-5 

¢@ (+ 180) 38q 43-4 — 1 17.9 

P yoo 32.8 837 626.6 


from the north point of the sun's disk towards the east for direct image 


Pages 4:%—43! contain the mean places for 1897.0 of stars occulted by the moon in 
1897, with their annual propes motions 
BPFH 97-—— 33 


. 
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Elements of Occultations.—Pages 422—451 give the elements for the prediction of the 
times of occultation of stars and planets by the moon. In the columns referring to the 
star, those headed Red'ns from 1897.0 give the quantities necessary to reduce the mean 
place of the star at the beginning of 1897 to its apparent place at the time of occultation. 
These reductions are sufficiently accurate to be definitive. 

The quantities in the following five columns are all given for the moment of geocentric 
conjunction of the star and moon in right ascension. Let there be a line passing from the 
star through the centre of the moon, and let a plane perpendicular to this line pass through 
the centre of the earth: this plane will be the fundamental plane for the occultation. The 
system of co-ordinates is similar to that already described for eclipses. The cone circum- 
scribing the moon and star may be regarded as a cylinder having everywhere the same 
diameter as the moon. This cylinder will intercept the fundamental plane in a circle of 
which the linear diameter will be the same as that of the moon. 

The Washington Mean Time is the moment at which the two bodies are in geocentric 
conjunction in right ascension. At this moment the co-ordinate x of the axis of the cylin- 
der on the fundamental plane has the value zero. The column Houwr-Angle H gives the 
common geocentric hour-angle of the moon and star at the same moment, counted from 
the meridian of Washington—positive toward the west and negative toward the east. 
Column Y gives the co-ordinate y of the axis of the cylinder upon the fundamental plane 
at the same moment. Columns x’ and y’ give the hourly variation of x and y. The linear 
unit in these columns is the earth’s equatorial radius. The limiting parallels, north and 
south, show the extreme limits of latitude within which the occultation will be visible. 

By the aid of these elements, the Washington mean time of immersion and emersion of 
a star behind the limb of the moon may be computed for any part of the earth by a method 
nearly the same as that already explained for computing eclipses, only more simple. 

We shall first show how to compute an isolated occultation for a particular place, 
assuming it to be visible at that place, and then show how all the occultations which will 
be visible at a place may be selected and computed by a more rapid process. 

(1) The geocentric co-ordinates of the place, p sin g’ and ¢ cos g’, are to be computed 
with three or four places of decimals by the formule, 

psin gf = SDE 
pcos 9 = F cos ¢ 
already given in connection with eclipses. 

As in the case of eclipses, it is necessary to have an approximate time of the phenomenon, 
corresponding to that obtained from the charts of the eclipses. The quantity HW being the 
Washington west hour-angle of the two bodies at the moment of geocentric conjunction, 
Hf iwill be the loca! hour-angle of the star at this same moment. Let us call this angle 
Ag, putting 





ho=H—a 
where 2 is the longitude west of Washington. 

The next step will then be to find the approximate moment of apparent conjunction in 
right ascension as seen from the place. An approximate correction to reduce the time and 
hour-angle for geocentric conjunction to those for apparent conjunction may be taken from 
Mr. Downes’s table, on pages 454—455. This correction will have the same sign as 4, 

When this table ts not available. the correction may be computed thus: Compute the 
quantities &,, &’ and + from the formule, 

=, = pcos ¢g’ sin &, 
& = [9.4192] cos (A, + % Ay) 
ze 





= 
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¢ will then be the approximate interval between the tines of geocentric and local conjunc: 
tion. By applying it to the Washington mean time of the former, as given with the cle- 
ments, we shall have the Washington mean time of the latter within a few minutes 

The average duration of an occultation 1s about an hour. Thence, by adding © 5 to and 
subtracting it from the mean time of apparent conjunction, we shall have approaimate 
times of the phaves of immersion and emerson for farther computation. Let us then put, 

tT wT -- 5 

t mr + o*.5 

7, the Washington mean time of geocentnc conjunction in R. A, 
d, the declination of the star. 

(2) Compute for the moments 7 «+ >, and 7+ 9 the following quantities, in which we 
write - for cach of the yuantities *; ands, The latter, when used acs angles, are to be 
changed to arc by multiplying by 15. and the minutes are to be further increased by one- 
siath the number of degrees in order to reduce to the sidereal hour angle 

& om piorng’ sin (4, + 2) 
gmprngcosd = pcovg’ sin d cos (4, + 1) 
& m= [y $1916) pcos g’ cos (A, + 1) 
9’ m [9 41916) p cos g’ sin doin (4, + ©) w [y 4ty16) E sind 
X mae 
mz bh+rWer 
Compute m, .V, # and .V from the equations 
main Vax — & 
moos May — 
gen Vas’ - 
aco Vay -y’ 
a’ = [“22155$] @ 
sing me [0 65m) aint VW — V) 
Thea, é, and 4, from the equations 


i, = = cos i M~ NN) - ia 4350] cosy (Beginning.) 


t= — —con (W— NV) +erse) cos, (End.) 


The quantities 4, and 4, will then be the corrections in minutes to be applied to the 
feapective times J 4 ec, and J } ¢ to obtain the Washington mean times of the phaces 

Ae in the cave of eclipses, the emall value of 4, will give an accurate result for one phase, 
and the large value an inaccurate result for the other Both accurate results may then be 
corrected by companson with the inaccurate one, ta the wav descnbed for eclipses, and a 
result obtained which wel probably be correct witha a fraction of a minute of time 

Asa check upon the result, it will be advisable to compute 8, 4, saad 9 for the moments 
finally obtainnd. If the times are correct these quantities will fulfil the condition, 

o it gf ey gf ws 0 39237 

Molog mw ian( WM . MV) my 4gygem nearls, a recalculation will generally be necessary to 
determine whether, numerually, ens “t,of ens > 2) In the latter cace, the imposauble 
value of ain gind ates that an occultation at the given piace i imposatic, unlese the 
computed distance from the moons limb 19 within the errors of the ephemerides of the 
moon and star 

In such cates of near approach to the moon »s limb, we may take ¢ a yo’, of 270°, accord- 
tng as sin (. — NW) 10 pe-vitive or negative, and for finding the Ome of nearest approach, 


meow, WF . V) 
Sa —- — crc. 


a 
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Putting x for the moon’s horizontal parallax, the distance from the moon’s limb will be, 
x [m sin (Af — MV) — 0.27227] 
disregarding the sign of sin (Af — V); or, allowing for the augmentation of the semidi- 
ameter, 
# [m sin (Af — WV) — 0.27227] [1 +3 sin «] 
where 
3 = pcos g’ cos d cos (4, + 1) +p sin 9 sin d 
The position-angle /, of the line from the moon’s centre to the star at the times of con- 
tact, reckoned from the north point toward the east, is given by the formule: — 
P=N—y for immersion, 
P=N+7¢+ 180° for emersion, 
it being supposed that the value of y, in each case, is taken between the limits + 90°. 
To find the angle from the vertex, we compute the angle C from the formula, 
E+ ¢& 
y+ ?y! 
in which the value of ¢ corresponding to the phase is to be used. Then 
V=P—C 
is the angle from the vertex, also reckoned from the north toward the east. 


tan C= 


As an example of an isolated occultation, we will compute that of y Tauri, on Nov. 9, 
1897, for Northfield, whose position is 


g = + 44° 27’ 41.6 
dep rh 4h 93.77 
Constants for the given place, 
p sin g’ = 9.84314 
p cos 9’ = 9.85425 
From the elements on page 447, we have 


h ss 
HH = + 3 11.9 
hm H—-A=z+2 7.504 


From Downes’s Table, pages 454 and 455, or from the formula on page §14, we find the 
correction to the Washington mean time of geocentric conjunction to be about + 57° 
therefore the Washington mean time of apparent conjunction at the given place is Nov. 
gf 165 31™.2; adding and subtracting 30™, we shall have the approximate Washington 
mean times of immersion and eniersion to be used in the computation, thus: 








h m . d 3t ) 
t) = +0 27 7+ = Nov. g 16 1.2 
t= +1 37 ZT+yu= 9 17 1.2 

Immereica. Emerseica. 

€@ h wm bh = 
Washington Mean Time, November 9 16 1.2 17 1.2 : 

he + 2 7.504 + 2 7.504 

t (in sidereal] time) + 0 27.074 + 1 27.238 

ke + ¢ (in arc) 38° 38’ 40” 53° 41’ 8” 

pcos g" 985425 9.35425 

sin (4, + +) 9:79553 9.90621 

log & 9.64978 9.76046 


g + 0.44646 + 0.57605 
EPH 97 








USE OF THE TABLES. 


taenerwen, 

Washington Mean Time, November g 16 1% 9 

p sin 9” y 8e 384 

cos d 99143 

9-804 57 

(t) + 063763 

pcos” 95425 

sind 9 60576 

cos (4, + r) g “9267 

9 35268 

(2) + 033526 

(2) (2) A) + 041237 

const log 9 41416 

g cos g’ cosa (A, + 1) y 74atnya 

log & 9. 16608 

& + 0.14658 

const. log 9-41916 

@sin d 9 25554 

log y’ 8 67470 

y + 004728 

log =’ 9 73207 

log ¢ 9 05323 

log = 9 35528 

£ fp 0.349252 

log y’ Y OUOBY 

log y e 8 66010 

yt + 004578 

+ 0 34490 

5 + 0 44062 

a—€é — 0.20364 

J-- 9% + 072535 

xv —f, + 0 Jy3e2 

y-¥ + 005432 
aun If 9 3>"56 8 

a cos Wf 5 4g8032 
tan Wf ‘e "$7"4@ 

Mf 377° $3° $a” 
an Af y 795° @ 

log ss 9 31300 

g@sin .V 9 $994! 

acos .V BT 34h 

tan .V OS Gas 

V 82° 3° 51” 

sin .V y ris 

log a 9 $9"52 

colog 60 8 32155 

log « "7-B2037 
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Bueruen 


7® 3%3 


+ 
+ 


+ 


t++ttt+ ++ 


6° 


8° 


9-54 14 
9-96143 
9 80457 
0 63763 
9 55425 
g 00576 
9.77248 
9 23249 
0 17U80 
© 46683 
9-414936 
9 62673 
9.04589 
O.T81tg 
9 41916 
Q 306223 
8 78538 
0 absos 
9 73307 
0.101 37 


Y 7344 
O 78242 
y Goby 
9 16526 
© 14732 
© 349499 


© $4222 
0 30637 
007539 
O.42%4s 
0.040$9 
9-3146$ 
& 7738 
© 43734 
55° st” 
9 47a 
9 34185 
9-63190 
8.6442 
4 02344 
35° a3”° 
Qipy* 
90334 
8 22155 


785569 
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Immersioa. Rwersica. 
Washington Mean Time, November gf 16" 1™.2- 17" 1.2 
const. log 0.56500 0.56500 
log m 9-31 300 9.34185 
sin (Mf — V) 9-43413 % _9-40314 8 
sin ¢ 9.31213 # 9.30999 # 
y —11° 50! 24” —11° 46! 51" 
log “ 1.49263 1.48616 
cos (Mf — NV) 9.98334 "8 9-98563 
| 1.47597 % 1.47179 
wi m & 
— 3 cos (4 — N) -+- 29.921 — 29.634 
const. log 9.43500 9-43500 
colog n’ 2.17963 2.14431 
cos ¢ 9.99066 9-99075 
1.60529 1.57006 
6 
.43500] cos m = 
2435 2) - 40.299 + 37-159 
t _ 10.378 + 7-525 
4d h mm h = 
T Nov. 9g 16 1.200 17 1.200 
Washington Mean Time of Phase, Nov. 9g 1§ 50.822 17 8.725 
A, I 4.390 I 4.396 
Northfield Mean Time, Nov. 9g 14 46.426 16 4.329 
Angle of position: eo eo. 
N 82 7.8 84 35-3 
¢ ( + 180°) — II §0.4 — 11 468 
P 93 58.2 252 48.5 


from the north point of the moon’s limb toward the east for direct image. 


Prediction of Many Occultations for a Given Place.—When it is desired to predict all the 
occultations which will be visible at some one place, tables may be constructed and applied 
in such a way as to greatly diminish the labor of computation. In using such tables, the 
most convenient course will be to find for each occultation the hour-angle of the star at the 
moment of apparent conjunction in right ascension, as seen from the place of observa- 


tion. The table of elements, pages 422—451, gives 7, the Washington hour-angle at the 
moment of geocentric conjunction. The corresponding geocentric hour-angle at the place 
will be 


ho= H—iA (4 = west longitude from Washington). 
The moment of apparent conjunction, as seen from the station, will be given by the con- 
dition & = x; or, using the values of £ and x, 
. pcos 9’ sink =x't 
A being the west hour-angle of the star at the moment in question, and r the interval, in 


hours of mean time, which has elapsed since geocentric conjunction. We shall therefore 
have, ,° 


A=zzhki+r 
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for the hour-angle at the end of the interval ¢ alter geocentric conjunction. In strictness, ¢ 


should here be multiplied by the factor: «+ ‘ is because the star moves a little more 
»'S 

than 15° in an hour of mean time, but the error ansing from the negiect of the factor ts 

too smal! to be important, ae st will affect the pred ted Gime of conjunction by Jese than 


to seconds. The equation for finding ¢ 18 therefore, 
pcos 9 sin (A, + tr) awe 


The quantities 4, and x being derived immediately from the data of the Ephemeris, the 
quantity ¢ is readily obtasned by successive approximation, and may be tabulated as a 
function of 4, and x’. The computation of ¢ is effected as follows We have 


ain (4, + 7) in A, ¢ 2ain ': coe (A, + gf) (2) 


The value of ¢ in arc being scldom more than 24’ we may put +: steelf for 2 sin ‘5. The 


equation will then become , 


pcos @ sin A + ¢ pcos ¢’ cos (4, + rt) mre 
from which we find 


pcos’ sin A, 
ts —— 


SF prusg’ cov (a, + ', ¢) (3) 
To tabulate r, we must first have a table of the quantities 


@mpcong sind 
@ = (9 41916] p cos 9’ cos & (3) 


which table may be formed for every 1:0 minutes (in time) of 4. If we then put 2 for the 
value of @ corresponding to 4 = A, and &, for the value of & correaponding to 4m A, * *. °, 
we shall have 


resp (4) 


Since we must know the value of ©, approximately, before we can take &, from the table, 
thie equation can be solved only by successive approsimaterns The approwurmations con- 
verge so rapidly ae to offer no dithe th. Et will be best to begin by companng values of ¢ 
for the two extremes of 2’. name's vo & 0 48 and 2° mo 60, because the approumate values 
of ¢ can then be interpolated for ai. the satermediate values of x’ For the frat approaima- 
ton may be taken— 


Moe wm foe sin fA, (foe 2’ mm 0.48) 
; (s) 


fy 0 ae gh sin ; A, ‘foe eo a ots) 


of, the approximate values of ¢ may be taken from Mr Dowses's table, parce ggg 465. It 
wis be best to make the con putation forevery got of a. and totiidthe ev tern cduate values 
of sforevery to® by sates cation Phen for each 308 of a, we take F from a tatic with 
the argument 4. + %y ¢, and ing 2 with the argument 4, and the see cent pute ¢ by tg: If 
the vaiue of ¢ thus arrived at dittere mere than 3% from thaten;  .edoin tak ow out Poa 
New vacue may be used tec cect & asd the comyputatien may be repeated The values 
cotrespen hiog tog’ a ogt. a mo ggs at da mo ge can thes bee onpeate fwith the ssnaie 
interpe ation of apprournate veues ofc ast atterward the tat e can be extende foby eter: 
pelate a toevervoorof ce between oa gharnd Pw fey Ite... be beet te compute 
to the Grst place toevery ooor of aan hear ar tte drop the last igure io forming the defiai- 
tive tabie = [i.e ta! le thus formed will be ca..cd Tadbse J. 
RIT ye 





520 THE AMERICAN EPHEMERIS. 


The values of y and 7’ may then be tabulated for every degree of the star's declination, 
and every 10" of 4. It is a mere question of convenience whether to compute the table for 
negative values of d, since by putting 


n= psing’cosd 
™ = — pcos¢’ sin dcos k 


% may be given in a table of single-entry ; and taking »; from the table of double-entry for 
a positive ¢@, we shall have 


7= + 7 


the lower sign being used for a negative ¢d. But the extension of the table for 7 to negative 
values of d@ is so readily made that it will probably be found better to do it, so as to save 
taking out », and 7 separately. 

This table for y will be called 7ad/e //, and the corresponding one for 7’ with the same 
arguments Zads/e J//. The precepts for using the tables will then be as follow:— 

From Table I with the arguments x’ and H — i= &, take out the value of r._ It will be 
sufficient to use the nearest 0.01 of x’. + will be of the same sign as4,. Then, enter Table 
II with the arguments d (the star’s declination) and 4 = 4, + +, and take out the value of 9. 
Form the quantities y = Y-+ yr, and y— 7. If the latter quantity lies between the limits 
+ 0.28, it is almost certain that there will be an occultation. If it falls without the limits 
+ 0.33, it is almost certain that there will not be an occultation. A convenient rule to 
adopt will be— 


y' ¢ 0.10, himits = + 0.29 
0.10 < y’ < 0.15, limits = + 0.30 
0.15 < y < 0.20, limits = + 0.31 
0.20 < y’ limits = + 0.33 


Here, only the absolute value of y’ is to be considered, without respect to its algebraic sign. 


If y— 7 falls between the limits thus indicated, take the values of &’ and ’ from the 
appropriate tables and compute z, Q and 4 from the equations 


vy sin Q = y — 7’ 
gcos OQ = x’ — & 
a =(y— 4) cos Q 
If 4 > 0.2723 or log 4 > 9.4350 there will be no occultation, though the moon may 
graze the star when 4 — 0.2723 1s very small. If 4 < 0.2723, compute 


J--%.. 4 ° 
1 = —— sin Q cos Pe oo (P < 180°) 





0.2723 sin P 
ry = 02723 sin P 


We shall then have— 
Local mean time of immersion, 7 — 4+- r+ 1,—% 
Local mean time of emersion, 7T—A+r+m4+%r 
Position-angle from north toward east at immersion, 180° — Q@ — P 
Position-angle from north toward east at emersion, 180° — Q+ P 
In predicting the occultations for a given place, the first operation will be to go over the 
list of occultations in the Ephemeris, and select those which may be visible. The con- 
ditions of possible visibility are :— 
1. The limiting parallels in the last columns must include the latitude of the place. 
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3. The quantity A - 4, taken without regard to sign, mest be less than the sem: diurnal 
arc of the star by at least one hour. On very rare occasions an emersion might be seen in 
the east honzoa, or an immersion 1n the west, when thie difference is a few minutes lese 
than an hour. 


3. The sun must not be much more than an bour above the horizon at the local meas 
time 7 — 1, unless the star is bright enough to be seen in the day time. 


The most convenient course will be to write the value of -- 2 on the bottom of a sheet of 
peper, and passing through the list of occultations, pause over cach one for which condi- 
tron (1) 10 fulfilled, and examine whether conditions (2) and 3) ate fulfilled If esther 
tails, the computer passes on. Very often it will require come examination to find whether 
H—Aoe T -A falls within the limits; in these cass, the computer may mark the occulta- 
tion for trial and Icave the dec son for the subscquent operations. The whole list can be 
gone over in less than a day, and it will probably be found that about one-tenth of the 
occultations are marked for tral. 

Phenomena of Planets and Sstclistes, pages 456—489 —These are, for the most part, suff- 
ciently explained in the body of the work. The following additional explanations are 
added for completeness :— 


Disks of Mercury and Venus, pages 456 -457. —The angle 6, needed in reducing meridian 
observations, is the angle which the arc of the great circle from the planet to the sun, 
makes with the arc from the planet toward the weet, reckoned in the direc ion west, north, 
east, south. This position-angle is reckoned from 0° tu 360°, as in the measurement of 
double stars, the planct taking the place of the central star. But its measure is go® greater 
than that of a double star. 

We may alao regard @ as exprescing the angle which the line of cusps makes with the 
mendian, the positive direction of the meridian being toward the sorth, and the poutive 
direction of the line of cusps that in which a perwn following this line would have the 
illuminated postion of the disk oo his nght. 


Dish of Mers, page 454 -This page gives the apparent disk of the planet for every 
thirtieth day throughout the year 


Sateclites of Jupster, pages 459- 483.— The times of phenomena are explained at the foot 
of each page; the diagram is on page 45) 


Phenomens, pages gn -4yt —The conjunctions, quadratures, and oppositions of the 
planets with respect to the eun, give the hours wheo the longitude of each planct differs 
from that of the sun by 0°, go®, of 15”. 

The conjunctions of the moon and plancts with each other are given in night ascension. 
The degrees and minutes to the right show the «difference of declinatiun at the moment of 
conjpvuactona. 


Letituds by Observed Altstads of Pelarss —Table IV replaces the Tabies A, B.C, D. given 
asa Suppiemcat to the voiumes of the Ephemens for 187g 01851, and 18 intended for use 
at cea and teconna ssance on land = It wili furnish an approammate value of the iatitude, 
the probate errog of which, 19 80 far as the tabie is concerned, will be a few teaths of a 
minute of asc. 

The direc tions foe uang the table are adapted to a myht awension of Polane equal to 
88 21% 2. Somewhat greater accuracy may be insured by eabeutitiag the syht asceasioa 
of Poians at the date of observation, frum pages ju2 383 vf this suiume. 
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ON THE CONSTRUCTION OF THE AMERICAN EPHEMERIS 
AND NAUTICAL ALMANAC FOR 1897. 


In the formule and aumbers relating to the fixed stars, pages 280 0392, the adopted 
constants of preceesson and aberration are those of Stauve, and the sutation is that of 
Parens, namely: 

Precession = 507.2413 + 0”%.0002368 ¢ 

Nutation = 9”.3223: + 0”.c00u09 ¢ 

Aberration a 307.4451 
in which ¢ is the number of years after 1800. These quantities have been used in all 
computations relating to the fixed stars 

The obliquity and outation given on page 278 are denved from Hansun's Tables du Soleil. 
These numbers have been used in all the ephemendecs of the sun, moon and planets. 

Hansan's obliquity of the ecliptic is 0”.27 greater than that of Parsns given in the 
iseves of this Ephemeris before 1882. 

A comparison of Havsen’s mean obliquity with that of Parars and of Le Vaanian at 
different epochs is given ia the following table :— 


+oa7$ | — 1.23 
+038 | — a8; 
+ o43 | — O41 
+o26 | — oot 





The formula for reducing the placcs of the fixed stars, page 280, correspond to the Sfer 
Tables of the Amevicon Bphemeris, Washington, 186y 

The mean nght ascensions of stars have been reduced to Nawcows'’s fundamental 
standard in the catalogue attached to the I arasngtes Osscrratiwas for 1870, Appendix Il, 
with the folowing exceptions: The nght awensione of the 48 circumpolar tars north of 
oo* north dechnation are from Dr Govtns Stsaterd Pisces of Fundamental Stars, second 
edition, United States Coast Survey Office, 1506. Of the twelve stars south of 50° south 
deciination, the powtons of 1 Hydn. « Tnanguls Australie and ¢ Octantis, have been 
corrected from data furnished by Dr Govino; while the remaining nine are, as before, 
iron the Aritssh Nawls.al Almand« for 3B4%. 

The nght ascensions of the additional stars in the gencral list, whoee apparent night 
ascensions are Kiven in a subsequent ewection, have been taken partly from the Celasogae 
of toy" Standard Crock aad Zetiacel Stars forming Part lV of Vol Lof 4strenomrcal Papers 
Prepared tos tae Cre of the Aaers.an Ephomerss and Vantiveal Aimaas., Washiagton, 18483; 
and part's from the catalogue of the Astrononusche Geseilu haft of 1574 A few have 
been denved from recent catalogues without a ngorous reductvoa for equinox 

The mean deciinations of stars are taken from Boss s paperin the Report of the Novthera 
Beuadary (commission, Washington, t*79, for all stars found therein The dec linations of 
all the other stare have been reduced to the same standard, except those of the additional 
oace above, which have been takeo partly from the Astronun.:u he Geewilu haft het, aod 
partiy from places in recent catalegues To the apparent places of Sinus and Procyon 
have been anpiued the penodbe corm tions resulting from Auwere's tavestigatons. 
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The values of these corrections are :— 
Year. Sirius. . Procyoa. . 
1897.0 Aa = + 0.068 4d=+1.44 Sa = +0.068 4e¢=—0.2% 
1898.0 4a= + 0.044 48 = + 1.44 4a=-+ 0.065 48= — 0.40 
The ephemeris of the sun is constructed from Hansen and Oxursen’s Zadles du Soleil, 
Copenhagen, 1853, except that Srruve’s aberration has been used. This is equivalent to 
adding o’’.19 to the true longitudes, but it does not affect the right ascensions and declina- 
tions. The sun’s rectangular equatorial co-ordinates have been computed from the longi- 
tudes and latitudes by the following formula :— 
X= cos 
Y=R sin 1 cos@ — 19.3 RB 
Z=Rsinisin w+ 44.5 RB 
The reductions to mean equinox, 1897.0, are computed by the formula, 
48X'=-+ Yseco 4isin x” 
4Y=—Xcose disin«i’-+Z d4wsini”— 9.47 sin (A-+ 187°) 
4Z=—Xsinew Jdasini”— Y4osin 1" + 21.77 & sin (4 + 187°) 
Where— 
4 and £ are the longitude and latitude of the sun referred to the equinox and ecliptic of 
the date; 
w, the obliquity of the ecliptic ; 
4 4, the reduction of longitude for precession and nutation from January 0; 
4, the reduction of the mean to the apparent obliquity; 
t, the fraction of the year since January o. 


The numerical coefficients are in units of the seventh place of decimals. The correction 
for latitude has been taken from Goetze’s paper in the Astronomical Journal, Vol. I, page 71. 

The mean equatorial horizontal parallax of the sun, adopted from Professor Newcoms's 
Investigation of the Distance of the Sun and the Elements which depend on tt,* 13 8" 848. The 
adopted semidiameter of the sun at the earth’s mean distance is 16’ 2”. In the computa- 
tions pertaining to eclipses, Brssg._’s semidiameter, 15’ 59’.788 has been used. 

The right ascension, declination and parallax of the moon are derived from Hansegn’s 
Tables de la Lune, London, 1857, the mean longitude being corrected in accordance with 
Newcoms’s Researches on the Motion of the Moon, Part I, page 268,f and a corrected table 
being substituted for Table XXXIV. 

The semidiameter of the moon is computed from the moon’s horizontal parallax by the 
formula, . 

S = 0.272274 = -++ 27.5 

The constant 2’.5 is omitted in the computation of eclipses and occultations, as due 
entirely to telescopic and ocular irradiation. 

The ephemeris of Mercury is derived from Professor WinLocx’s Zadbles of Mercury, 
Washington, 1864. They are based on the older theory of Lz Verrter, published in the 
Additions to the Connaissance des Temps for 1848. 

The ephemeris of Venus is derived from Mr. G. W. Hiit’s Zadles of Venus, Washington, 
1872. 

The ephemeris of Mars is derived from manuscript tables constructed from Linpgenau’s 
Tables. Mr. Hucu Breen'’s results, contained in his paper On the Corrections of LINDENAU’S 
Elements of Mars, published in the Memotrs of the Royal Astronomical Society, Vol. XX, have 
also been discussed and applied; and Le Verrier’s secular variations of the elements are 


© Astronomical Observations made at the U. S. Naval Observatory, Waskingten, 1865, Appendix II. 
¢ Astronomical Observations made at the U.S. Naval Observatory, Washington, 1875, Appendix I. 
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likewise adopted. The perturbations produced by Jupiter have bern numenically increased 
by iy of the:r value. The following are the corresponding corrected elements and asasual 
vanations for Washingtun, 18550 - 
Lm 320 83 3397) + Ghygtorsga7 ¢ 
© mw 333 23 175% + OS «nn70 fF 
Qe 48 25 $529 + az mny7 
6m i: §t 2.20 — O24 f 
¢ = ap233".75 + 0.35549 & 
Sm }Sy050" 8427 
@ mi §236y!§ 

The ephemeris of Jupiter is derived from manuscript tables constructed from Bouvaan’s 
Tables. with such chanxes as were required to make them correspond more nearly to the 
formule 

The ephemeris of Saturn 1s derived from a provisional theory constructed by Mr. Gaoacs 
W Huw, and anll unpublished. 

The ephemerides of Uranus and Neptune are denved from Professor Newconus's Tables, 
published by the Ssuthsonsen Jastitution. 

The semidiameters of the plancts are computed from the following values:— 


Semidiemetas. Leg Di. Astherte. 

Mercury $34 0.00 Le Viaamn, Ticory of Mercury. 
Venus 8.546 + 0086 8 0.00 

Mars 2842 4 0067 0.25 Petn a, from the Washington Ob- 
Jupiter (polar) 18.78 £0067 o70 ecrvations of 1545 and 1846, 
Satura (polar) 8.77 +0039 0.95 made with the Mural Circle. 
Uranus 3.68 40.3 3.30 

Neptune 2.28 1.48 

Jupiter (equatorial) 20.00 0.70 

Saturn (equatonal) 938 0.95 


The elements of eclipses of the sua and occultations of stars by the moon are given ia 
accordance mth Bessai's method, using the special forms sa Coacvanats Sphers. al end 
Pratsuel Astronomy = The constants adopted for the eclipercs are:— 


Sun's mean cquatonal honzoatal perallax - ee 8.800 
Semidiameter of the sun at distance unity, Basset . . 959.788 
Ratio of radius of moon to radius of earth, Bi ac anarpt . © 27227 


The eciipees of Jupiter's satellites are computed from Tore s Coattasetion ef Damo at's 
Tad.es, Washington, 19760 The occulltations, trarsite, etc ,are computed from Wann. 
meotses Tables, Ariiith Vewtsal 4imsass toe 1435, Tabie IL of cach satellite having been 
adapted to Daworsaat s Tables 

The positions of the eate Sites of Saturn are computed from the elements aad Tables of 
Profesuwe Hart cacept Bivpecion, which 1s from Escmnt ae mean s cements 

The apparent ecements of the nase of Saturp are computed irom Bas.ec’s data, Cace pet 
those foe the dusay fing 

The elongations of the sate lites of Uranus, and of the sateciute of Neptune are computed 
from the data of Professor Naw owes Cr sasen and Neptuaian Systems, Washington, 187¢. 

In compiling the positions of «hservatornes, the latest avaiable data have been used. 
The positions have been turnshel iamany instances, through the courtesy of the directors 
of the Ot servatones, in respe-ase tu ac.r a.ar iesued by the Superntendent of the American 
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The reduction to geocentric latitude, and the logarithm of the radius of the earth, are 
derived from Crarke’s elements of the terrestrial spheroid, as adopted by the U. S. Coast 
and Geodetic Survey. 


log ¢ = 8.91 52503 
7 —g=—il' 40". 435Nn 2 e+ 1.19 singe 
log p = 9.9992645 + 0.0007374 COS 2 » — 0.0000019 COs 4 9 
Table IV, for finding the latitude from an observed altitude of Polaris, is constructed for— 


(1) An altitude of Polaris equal to 45°. ; 
(2) A declination of Polaris equal to + 88° 45’.4. 


The principal computations of the Ephemeris have been distributed in the following 
manner :— 

The ephemeris of the Sun was computed by Mrs. E. B. Davis; the Moon's longitude, 
latitude, semidiameter and horizontal parallax, by Professor Ke:itu; the right ascension and 
declination, by Professor Van Viecx; the culminations, by Professor W. W. Henpricxson; 
the lunar distances, by Mr. Braprorp; Mercury and Venus, by Mr. E. P. Austin; Mars, 
jupiter, Saturn, Uranus, and Neptune, by Mr. Roperpeau Bucuanan; Jupiter’s satellites, 
by Professor H. D. Topp; the satellites of Saturn, Uranus, and Neptune, by Mr. C. Keirn. 
The mean and apparent places of the fixed stars were prepared by Mr. Hepraicx and Miss 
E. A. Heprick; the general constants for their reduction, by Mr. Buchanan; the occulta- 
tions, by Mr. AuuaGENn; and the eclipses were computed and the charts projected by Mr. 
BucHANAM. 
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CORRECTION REQUIKED ON ACCOUNT OF SRCOND DIFERKENCES OF THE MOORS 
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TABLE I.—SIDEREAL INTO MEAN SOLAR TIME. 
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530 TABLE II.—_SIDEREAL INTO MEAN SOLAR TIME. 
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| ‘ TO BE SUBTRACTED FROM .A SIDEREAL TIME INTERVAL. 











m m 5 m $ m $ m , m 3 m , m 8 a 8 $s 3 
| O} 2 37.273 | 2 47.102 | 2 56932} 3 6762] 3 16591 | 3 26421 | 3 36.250 | 3 46.0801 0] o000 
| I] 2 37.437 | 2 47.266 | 2 57.096 | 3 6925 | 3 16755 | 3 26.585 | 3 36.414 | 3 46244] 1] 0.003 
. 2] 2 37.601 | 2 47.430 | 2 57260) 3 7.089 | 3 16.919 | 3 26.748 | 3 36578 | 3 46.407], 2 | o005 
3] 2 37.764 | 2 47.594 | 2 57.424 | 3 7.253 | 3 17.083 | 3 26912 | 3 36.742 | 3 46.571] 3 | 0008 
4] 2 37.928 | 2 47.758 | 2 57.587 | 3 7.417 | 3 17.246] 3 27076 | 3 36906] 3 46735] 4] oor: 
5] 2 38.092 | 2 47.922 | 2 §7.751 | 3 7.581] 3 17.410] 3 27240! 3 37.069] 3 46899] § | Oor4 
6] 2 38256 | 2 48085 | 2 57915 | 3 7.745] 3 17.5741 3 27494 | 3 37.2331 3 470631 6| 0.016 
7] 2 38420] 2 48249] 2 58079 | 3 7908] 3 47.738 | 3 27568} 3 37397] 3 47.227] 7} OoTg 
Bf 2 38.584 | 2 48413] 2 58.243 | 3 8.072 | 3 17902 | 3 27731 | 3 37.561 | 3 47.390] 8 | o022 
9} 2 38747 | 2 48577 | 2 58406 | 3 8236] 3 18.066 | 3 27895 | 3 37.725 | 3 47.554] 9 | O025 © 
10] 2 38911 | 2 48741 | 2 58.570 | 3 8.400] 3 18229! 3 28.059 | 3 37889] 3 47.718] 10 | 0.027 
Ir J 2 39075 | 2 48905 | 2 58.734 | 3 8564 | 3 18.393 | 3 28223 | 3 38052] 3 47882] 21 | 0030 
12 [ 2 39239] 2 49068 | 2 58.898 | 3 8.728 | 3 18557 | 3 28387 | 3 38216] 3 48.046 | 12 | 0033 
13 J 2 39403 | 2 49232] 2 59.062 | 3 8891] 3 18.721 | 3 28550] 3 38.380 | 3 48.210 | 13 | 0035 
14] 2 39.566 | 2 49.396] 2 59.226! 3 9.055 | 3 18885 | 3 28.714 | 3 38.544] 3 48.373] 14 | 0038 
15] 2 39730} 2 49.560] 2 59389 | 3 9219] 3 19.049} 3 28.878 | 3 38.708 | 3 48.537] 15 | 0.041 
16 | 2 30894 | 2 49724] 2 59553 | 3 9.383 | 3 19.212] 3 29.042 | 3 38871] 3 48.701 | 16 | 0.044 
17 | 2 40053 | 2 49588 | 2 59717 | 3 9547] 3 19.376 | 3 29.206] 3 39035] § 48.865] 17 | 0046 
18 | 2 40.222 | 2 50.051 | 2 59881 | 3 9.710 | 3 19.540] 3 29.370] 3 39.199 | 3 49.029 | 18 0.049 
19 | 2 40.386 | 2 50.215 | 3 0.045] 3 9.874] 3 19.704] 3 29.533 | 3 39363 | 3 49.193] 19 | 2052 
20 | 2 40.549 | 2 50.379 | 3 0.209] 3°10.038 | 3 19.868 | 3 29.697 | 3 39.527] 3 49356] 20] 0.055 
2x 2 40.713 | 2 50543 | 3 9372] 3 10202] 3 20.032 | 3 29.861 | 3 39691 | 3 495208 2z | 0.057 
| 22] 2 40877 | 2 50.707] 3 0536] 3 10.366 | 3 20.195 | 3 30025 | 3 39.854 | 3 49.684 1 22 | 0060 
| 23] 2 41041 | 2 50 870 | 3 9700] 3 10.530 | 3 20.359 | 3 30.189 | 3 40018 | 3 49.848 | 23 | 0.063 
24 | 2 41.205 | 2 53034 [ 3 0864) 3 10.693] 3 20.523] § 30.353 | 3 40.182 | 3 50.012 | 24 | 0066 
| 25 J 2 41309 | 2 51198 | 3 1.028 | 3 10857 | 3 20687 | 3 30516 | 3 40.346] 3 50175 $ 25 | 0068 
26 J 2 41532 | 2 51362] 3 1.192] 3 1r1021 | 3 20851 | 3 30680 3 40.510 | 3 50.339 | 26] 0.072 
| 275241 696 | 2 51526] 3 1.355 | 3.11185] 3 21-014 | 3 39844 | 3 40.674] 3 $0503 | 27 | 0.074 
28 | 2 41.860 | & srfa0]/ 3 1519! 3 11.349 | 3 21.178 | 3 31.008 | 3 40837] 3 50667 | 28 | 0076 
| 29] 2 42.024 | 2 51853 | 3 1.683 | 3 11.513] 3 21.342] § 31172 | 3 41.00% | § 50.831 | 29 | 0079 
| 309 2 42188 | 2 52.017 | 3 1.847 | 3 11.676 | 3 21.506 | 3 32.336] 3 41.165 | 3 50995 | 30] 0082 
3% J 2 42.3552 | 2 52.13r | 3 2orr] 3 11.840] 3 22.670] 3 31.499] 3 41.329 | 3 52158 I 31 | 0085 
| 32 J 2 42515 | 2 52.345 | 3 21741) 3 12.004 | 3 21.834 | 3 31.663 ] 3 43-493 | 3 $1.322 J 32 | 0087 | 
| 33] 2 42679 | 2 52509] 3 2.338 | 3 12168] 3 21.997 | § 31.827 | § 41.657 | 3 51-486 1 33 | 090 
34] 2 42.843 | 2 52.673} 3 2.502 | 3 12.332 |] 3 22.161 | 3 31.991 | 3 41.820] 3 51.650 fT 34 | 0.093 
35 | 2 43007 | 2 52836 | 3 2666] 3 12496 | 3 22.325 | 3 32.155 | 3 41.984 | 3 53.814 1 35 | 0096 
36 | 2 43.171 | 2 §3000] 3 2830] 3 12659] 3 22.489 | § 32.3183 | 3 42.148 | 3 51078 F 30 | 0008 ! 
37 | 2 43.334] 2 53164] 3 2.994] 3 12823 | 3 22653] § 32.482 | 3 42.312 | 3 $2.14: | 37 | oO 10% 
38 | 2 43408 | 2 53328 | 3 3.157] 3 12987 | 3 22.817 | 3 32.646 | 3 42.476 | 3 52.305 | 38 | Oo 104 
39 f 2 43002 | 2 53402] 3 3323 | 3 33151 | 3 22.980] 3 32810] 3 42.639 | 3 52469 | 39 | 0.106 
40 f 2 43826 | 2 53050] 3 3.485] 3 13315 | 3 23-244 | 3 32974] 3 42803 | 3 52633] 40] a100 
40 fF 2 440007 2 53519 | 3 9649 | 3 13478 | 3 23308 | 3 33138 | 3 42.9067 |] 3 52797] at | o7r2 
42] 2 44.154] 2 53.083 | 3 3.813 | 3 13042 | 3 23472 | 3 33302 | 3 43.131 | 3 52961 J q2 | ars 
43 — 2 44317 | 2 54147 | 3° 3-977 | 3.13506] 3 23636] 3 33465] 3 43295 | 3 531246 9 43 | O1:7 
447 2 44481 | 2 543tt] 3 419) 3.13070] 3 23800] 3 33029] 3 43.459 | 3 53 288 1 44 | O220 
45 | 2 44045 | 2 54475] 3 4.374] 3 14134 | 3 23963 | 3 33-793 | 3 43622] 3 534521 45 | 0123 
1 469 2 4450 1 2 5qOak] 3 4468] 3 24208 | 3 24127] 3 33957 | 3 43.786] 3 53616] 46 | 0126 
| 47 F 2 44973 | 2 $4d02) 3 4.032] 3 14 4h | 3 24.291 | 3 34123 | 3 43.950] 3 53780] 47 | 0128 
( 487 2 45137 | 2 54006] 3 4.7906 | 3 14025 | 3 24455 | 3 34284] 3 44214] 3 53943] 48] 0132 
49 § 2.45 ww] 2 55130] 3 4.900] 3 147: 3 24619] 3 34448 | 3 44278 | 3 541077 49] O34 
50 J 2 45404 | 2 55204) 3 $123 | 3 34953 | 3 24782] 3 34612 | 3 44442 | 3 54271 | SO| 0137 
1 $1 2 48028 | 265458) 3 5287] 3.15117 | 3 24946] 3 34776] 3 4485 | 3 54.4351 53 | 02399 
S2p 245792 2.55021} 3 $450] 3 1§25t | 3 2HIUIO!] 3 34040] 3 44769 | 3 54509] 52 | O1G2 
S37 2 45080 | 2 55755 | 3 $15 | 3 15 444 | 3 25274 | 3 35104] 3 44933 | 3 54703] 531 Oras 
S42 46120] 2 $5499] 3 S779] 3.1573, 3 25433 | 3 35207 | 3 45997] 3 54926] 54] 0147 
| 88 2 46 283 [ 2 s6113] 3 sayz] 3.15772! 3 25602] 3 35.431 | 3 45261] 3 55090] 55 | O150 
SOT 2 46447 | 2 $6277 | 3 O10H | 3 15038 * 5 25705] 3 35595 | 3 45425] 3 55254] 56] 853 
1 $7 fF 2 shots | 2 sh ggry 3 G270! 3 16100] 3 25029] 3 35750 | 3.45558 | 3 55 418 f $7] O256 
$8 2 40775 | 2 Serer] 3 Garg | 3 162mg 3-2 Qt] 3 °38023 | 3.45752] 3 555821 58 | ars 
tC SOP 2 ah aa | 2 sere |g 6 soR | 3 WG 4gar | a 26287] 3 ode | 3 45916) 3 55746 | $9 | 0.263 
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